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ABSTRACT

This study was conducted to identify the location characteristics of infected farms in
the areas where livestock diseases were clustered(southern Gyeonggi—do and
Chungcheong—do), analyze the probability of disease occurrence in poultry farms, find
out the areas corresponding to the conditions, and use them as the basis for prevention
of livestock diseases, selection of discriminatory prevention zones, and establishment of
prevention strategies and as the basic data for complementary measures. The increase
of one poultry farm within a radius of 3—kilometers increases the risk of HPAI infection
by 10.9% compared to the previous situation. The increase of 1m in distance from
major roads with two lanes or more reduces the probability of HPAI infection by
0.001% compared to the previous situation. If the distance of the poultry farm located
with 15 kilometers from a major migratory bird habitat increases by 15 to 30
kilometers, the chance of infection with HPAI is reduced by 46.0%. And if the distance
of the same poultry farm increase by more than 30 kilometers, the chances of HPAI
infection are reduced by 88.5%. Based on the results of logistic regression, the
predicted probability was generated and the actual area of the location condition with
'more than 15 poultry farms within 3km a radius of, within lkm distance from major
roads, and within 30km distance from major migratory birds habitat was determined and
the infection rate was measured. It is expected that the results of this study will be
used as basic data for preparing the data and supplementary measures when the
quarantine authorities establish discriminatory quarantine areas and prevention strategies,
such as preventive measures for the target areas and farms, or control of vehicles, by
identifying the areas where livestock diseases are likely to occur in the region.

KEYWORDS : High Pathogenic Avian Influenza(HPAI), Geographic Information System(GIS),
Locational Characteristic, Logistic Regression Analysis, Poultry Farm
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TABLE 1. Current status of HPAI in Korea
No. 1st 2nd 3rd 4th
Time '03. 12. 10.~04. 3. 20. '06. 11. 22.~07. 3. 6. '08. 4. 1.~5. 12. "10. 12. 29.~11. 5. 16.
(102 days) (104 days) (42 days) (139 days)
nuiqebgé?nofaz:se 10 city - county 19 cases 5 city - county 7 cases 19 city - county 33 case 25 city - county 53 case
Bury ¢ 392 farm * 460 farm + 1,500 farm + 286 farm
+ 5.285 M(head) + 2.80 M(head) * 10.204 M(head) * 6.473 M(head)
Serotype H5N1 H5N1 H5N1 H5N1
Restoration of
Clean Country '04. 9. 21. '07. 6. 18. '08. 8. 15. 11. 9. 5.
Status
Financial
Requirement 87.4 33.9 181.7 80.7
(billion won)
No. 5th 6th 7th 8th
Time "14.1.16.~15. 11. 15. "16. 3. 23.~4. 5. 6. 1. 16.~17. 5. 12. 17.11.17.~18. 2. 8.
(669 days) (14 days) (178 days) (84 days)
nuiﬁek?é?nofazgse 19 city - county 38 cases 2 city - county 2 cases 69 city - county 419 case 12 city - county 18 case
Bury + 809 farm ¢ 5 farm * 946 farm « 87 farm
* 13.972 M(head) * 1.2 K(head) + 37.87 M(head) * 4.34 M(head)
Serotype H5N8 H5N8 H5N6E/H5NS H5NG
Restoration of
Clean Country "16. 2. 28. '16. 8. 18. - -
Status
Financial
Requirement 238.1 0.4 229.1 37.7
(billion won)
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(Pak and Bae, 2016; Park et al, 2016;
Lee et al, 2019), 7V9&3d W SiA1E 1+
AAYEY T B Bae et al, 2016), HPAI
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7Fs 5342 95 (Eon et al, 2017), 8L
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143

F e QALAES Fehdel TFEsvke @
W ololel S 24 Ao
o o e APTES M K ol
270 RESA stetstaA Ak

AbHA sAellA HoNGE, 2017 29
5 A AR 7oA HENgEo| 2HAYs)H
T 2017 62 199714 <F 77HEe] AA
N AT, 6971 Al - - TFRellA, 419719]
A THMAFRA, 2017). & 3,7879F F=
jEAEom ofof wel wEE A AQ ol
22,2919 e ettt g7k 2P o
t] HPAI oA 5z HPAIZ} A AQHe
7 E=ARE YR 2@ 713 59 HPAZE ™
¥ slo] Fa1, AA WA A5== 72k HPAIC|
m)x)#] Fsitl 72k HPAIE Blwd &8 717
B W2 HYelA 2 IE R AR, F
T A 21 wdshr|el Agkst Al7)Ek
T FASlct wheba] E ATe] AIRH W=
2016~2017d ¥H¥8k 721 HPAI ¥HA7|7ke s
sk 72k HPAIS] 8 77K 2016 11€
169%E 20179 6¥ 1997kxo1H % 7]7+ it
A7t ARl IR HoleE ¥skeit

2. EX He

2 Aol AR 7 ETt dlolEE w9
FAHAQEE(KAHIS) of|A] - Algshis gdrst
“16/173 LA ZFHAEFAR FetxAa
AR IA (FEEFAAE, 2017)7 & 7|NES
2 7R 4, AR 5, HPAL 29 o
5 59 HolE7b ARSE AT 3 EAR, &
4 AFEEE Y SRR dlolE = ARS-SE
ALk A9 A eQlS 2] JJd FFEwT=H
A ATE wEAA DA AEAM AT
T2 R, FEAHGRYAN AFTshs 1L
T 9 AAL 7R A EEY BA AR oA

-

S 4w, FErsolEgAllA A
AR, ARl AFeks T2

3. U+ x| HF
A% ER-FHEE TR RE AN
A= thE Aol wlel HPALS BIxs 7=
Argo] WiishA LAk Aoz HA=A]
Sl AgA] Qe s PE AT sk A
2 (Cho et al, 2017)°It}h. 12+ 74 “s7fel
o] bk Ar el 7] Apd 55 5 A
ool Pt ks W [Bae et al,
2019) 8] wistel s A AEHom A
AA] S AMPAY, Ao el 9l
TAR] HAE 7 dvka eidElE Y
= Aotk webM did #qe] 541 7}
T57F dALRNE AR A vk AkAQl
W GE7F AAAEA] FER ofFofx)Y
uiEe] PTS VEoR A7AE Ast
lom, TAHR] AT A hFGA, $F
Wi, SRS V% B A9 FeAl, A
HAL QEEAL AL BEAL QR A
AREAL A, A, BRIA ol FA, P A
% TAIE AIESEAA| A o] .

—

o!
d

FIGURE 1. Study area
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W., 2004).
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79 L Aol B I /ALY 9,
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T22 Jostitt(Bae et al, 2019).

Aol YA F2 AR ] Azt
sk 9 AR gke] Agolth HPAIS] 27] =

AR AMEol= R E dotes= HAlrt
el U= ok f9%E AR
2 - ETH(MAFRA, 2017). FA7F =)
of Eojol M= FhE FE Bl = A
zol7]e) s 9 AR ek A7t Fa% §
Z|g9lo] = Zolglal Hi= Zlo] Unkzo|r}
SHAIRE B= skt Aol A7t v A
& o opxF Fd AE NS IS
o, sk - ArAIgke] ARk sl T2
e 3 e FAAEAALE] ARt o F
Qs gx|Qglo] = 4= QJth(Pak et al, 2019).
A= ThsTre A, AbEea 2
Far1Ad kel Aol FARAETRe] A
7faE7E AAR ASHE SARAAERIA
I glom olgg FArAdate] AeA] A
g A FEFS 7AAE ] wel Al
Q= A 8elo] HxA] ZEskh(Pak and

Bae, 2016; Park et al, 2016).

l

=

we rir rlo

u

1o

2. HPAI 29! &8 £

Fo WAEAA AuE WEY weE
TGS W, LE Mol BAHOR Fo
v Aol EEHY A SYUsE BT

WEY WEE 247 YR sk Fo 2
seAsle] Ang WFE WEE PASHE 2
o] A} a3 BE elZe] g Agsitin
gesllch. weby Fo AYEdAele A

TABLE 2. Result of logistic regression analysis

= HEY wer Hgsha, R S55ds
A% WF FEHE A

EAXE 3R] SAATE SHAT
Ho7F Wskel wf, FE5HG] loglodds) <
3= yepith D_3k 3 97F Fkehd,
Vg7 W Skl thE 7hsTre] 4t
Z7¥slH HPAIC|l 7492 log odds”} 0.014
Z7Fettk D_road 3 @17} S7kshd, 5 7=
F7kel 22H4 o)l 2 B2k A7t Im
Hol#H, HPAICl 71 log odds7F 0.0009
7+2~%t}. DR_Bird7} rank2el si@3tchd DR_
ird 1o wlsll, & 7las7ket +2 A=A
okl ARZF 15km o]kl 7has7tell Hlal 15
~30kme! 7FE77F HPAIS] #dd A7)
0.614 #Aska, 15km o]kl 7ha-s7kel wls|
30km 271 7Fs7b7} HPALY| 7= 54t
H|7} 2.155 743k

=HRg7E o &9 Frkekd, 54h](Odds
Ratio) 7} 11Xt} A9 19 g50] 7kt
1R} 2o ok gEo] kgt o]df uf
gt $ahE sidshd o) 2k AA, D3
km & =] @kmdl 7HE7F 1D 7 ks
HPAI®] 7t9= ghgo] A 9l vlal 10.9%
Z7ksht} &4, Droad 3 @9 (2314 o) F
8 E®ele] A 1m) 7t S7Fskd HPAIC 7
A9 ggo] A el visl] 0.001% FrAs)
A, DR_Bird7} 104 22 WHslshd (2 4
AMEhAI 9kl Ag]7E 15km ool 7REs7 7
AT A$-olx] 15~30knz WH3h HPAIo| 7
9= 50| DR Birdlel Hl8| 46.0% 743t

rir

N PR ok

Estimate Odds Ratio Std. Error z value Pri>lzl)

(Intercept) —1.51520% 0.21974 0.152984 -9.905 < 2e-16
D_3k 0.10404 #*+ 1.10965 0.013117 7.932 2.16E-15
D_road —0.00095% 0.99905 0.00018 -5.273 1.34E-07
DR_Bird? —0.61448%xx 0.54092 0.153422 -4.005 6.20E-05
DR_Bird3 —2.15583% 0.11580 0.245285 -8.789 < 2616

*D_3k - Number of poultry farms within a 3km radius of poultry farms

D_road - The distance between poultry farms and major roads

DR_Bird2 - Less than 15 km to 30 km away from major migratory birds
DR_Bird3 - Less than 30 km to 45 km away from major migratory birds
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FIGURE 4. HPAI infection probability according to the number of poultry farms with a
radius of 3km and distance from migratory birds

FIGURE 5. Distribution of infected farms in FIGURE 6. Distribution of infected farms in
section @ section ®
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TABLE 3. Number of infected farms in

TABLE 4. Number of infected farms in

section @ section ®
infected infected
@ All farms  Infected farms rate(%) ® All farms  Infected farms rate(%)
DR_Bird_r1,2 89 21 23.6 DR_Bird_r1 312 76 24.4
DR_Bird_r3 4 1 2.4 DR_Bird_r2 440 50 1.4
DR_Bird_r3 391 16 4.1
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FIGURE 7. HPAI infection probability according to distance from major roads and
distance from migratory birds
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FIGURE 8. Distribution of infected farms in

section ©

TABLE 5. Number of infected farms in

FIGURE 9. Distribution of infected farms in
section @

TABLE 6. Number of infected farms in

section © section @
infected infected
© All farms  Infected farms rate(%) @ Al farms  Infected farms rate(%)
DR_Bird_r1 170 38 22.4 DR_Bird_r1,2 128 2 17.2
DR_Bird_r2 294 42 14.3 DR_Bird_r3 47 1 2.1

DR_Bird_r3 188 9 4.8
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FIGURE 10. Distribution of infected farms in location conditions
derived from predictive probability

TABLE 7. Number of infected farms in location conditions derived from predictive probability

All farms Infected farms infected rate(%)
127 25.2
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