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ABSTRACT

With the worldwide spread of African swine fever, interest in livestock epidemics is growing.
Livestock transport vehicles are the main cause of the spread of livestock epidemics, but no empirical
quarantine procedures and standards related to the mobility of livestock transport vehicles in South
Korea. This study extracted livestock-related vehicles’ trajectory by utilizing the facility visit history
data from the Korea Animal Health Integrated System and the DTG (Digital Tachograph) data from
the Korea Transportation Safety Authority and presented them as exposure indexes aggregating the
link-time occupancy of each vehicle. As a result, a total of 274,519 livestock-related vehicle
trajectories were extracted, and exposure values by link and zone were quantitatively derived.
Through this study, it is expected that prior monitoring of livestock transport vehicles and the
establishment of post-disaster prevention policies would be provided.

Key words : Livestock transport vehicles, Digital tachograph, Livestock facility visit history,
Trajectory, Exposure, Link-time occupancy
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<Fig. 1> Trajectory of the livestock-related vehicles
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<Table 1> Structure of visit history data

Date and time VeIh];cle Address Livestock type | Purpose of visit F;;ill)iety
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<Table 2> Structure of DTG data

Vehicle ID Type Date and time X coordinate | Y coordinate | Speed
C-275454542154897454560000 31 17120607540000 126.715327 37.325918 0
C-275454542154897454560000 31 17120607550000 126.715327 37.325918 0
C-275454542154897454560000 31 17120607560000 126.715327 37.325918 0
C-316568975135564564650000 41 17120607570000 126.841326 37.159764 0
C-316568975135564564650000 41 17120607580000 126.841326 37.159764 0

<Fig. 2> 7:‘715 A9 #HEZ HSH FAAEY F2E ARG B 2HE HoAFH, (@M=
o

sy AEE, BN

(a) Livestock farms (b) Non-livestock farm facilities

<Fig. 2> Location of livestock-related facilities in Gyeonggi Province
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ToA F53 53 DBE FAHAIA ‘3*501@. o 1Eii—rEi %—%i SAA R A| 6} o] NESE WET 7}
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<Table 3> Structure of integrated DB
L. . L . . L . Travel
De})firture Facility Livestock | Vehicle’s travel A.rfwal Facility type Livestock Vehicle’s Vehicle ID Date and fime Roadway link e T
facility ID type type purpose facility ID type travel purpose Number itk (&9)
1712061038160 576610117 18
C-2438-- 17120610383400 576612978 30
local cow,
344 farm | MUK OO | o ansport, | 1407 | SV |k cow | milk transport
local house 17120610475900 576611638 241
chicken
C-5438-- 1712061050000 576611638 13
1712041246540 571156976 1
C-3240-- 1712041246550 571156971 42
local cow, feed transport, local cow, Livestock
344 farm ; > | milk transport, | 512 farm ; > | transport,
milk cow | ulting milk cow | . mp:spon 17120412166100 | 571147502 2
C-1740-- 1712041216300 571154080 59
<Fig. 3> Trajectories of livestock-related vehicles for five days
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<Fig. 5> Visualization of Exposure index

v.4a &

1. 2=

B AFE AEAGY Aske JRBATL B AEBA LEAFe AR 2ol gL FH 3] 93}
o F4A4 WEolY HelEsh DIG HolEg &kl AFRENS SN 1 23t AEud 25
AFo R FYHE AP DIG HolHE FEHU00, AFHU AFHGW B9 /12 4% 5 U=
2 oY sEAwe) B2 o)g AHE Jvon a9 £¥ xIE AEE AN APFEL A
® S & AE Bl 180 AN e A e w2 AREY S8 A
ARE T DBISI, £ 9 XY W Adwe] Av A3 AEE AFHA AEZE AASATE £ AF
A SR AEAY B B ALE Fol 7120 QA A BARAZ 2297 AR G
2 Zan7)E ol b5 Aot

)
L
=
of
of
o
18
=2
)
Ly
Mo
oh
_|_1‘
o
o
PN
rir
of
oot
iy
=2
=
rot
=
An)
:L

EE @A AN 2 ol 2

Vol.19 No.6(2020. 12) The Journal of The Korea Institute of Intelligent Transport Systems 141



gloolef 78t b= 2SR 0|SEE 242 ST JIEHAY E5FE €Ut

A B AFE B3l MG F sls 2oz Jugdnt B dolgdol s 2 =&
A2 AR A SAAEE g

2 Agshe 5 ALY ZAARE &80l 7}

%

i
B
uy

A3 ﬁ%u&x]%— S B 19oEA 280l ssia, Ul AREEABE DO
She ARLEAME HHE AN AN R wF b,

3. o719l 8t & &= AT atA|

Q7oA ASE DIG HolE: 4402 558 Aol Fuuke YA B vAYE Aoz
FABEL FYHE A5 doled) TFSA gtk vebd FEo AL S Aol ANYBE T
& Navigation FJoE19] 8- F3h4 o BE HlolEld] 3t 1 £ & vjHol /5P HoE JhHrk
E AEAF ol FAH Bk ohleh, FFo| mHY FAUHE FEsel AT WNE HEHD

A AFFF FYPOE B ATE /9T + Ak

B AT EH LEAFL FEHEY AET Bt A% o FHNE Bl ANFHE 1S3
Loy Eelen ¥ 4 otk W FFolt TE Hopo A4S UHORE A 4%l BdE FEe
AT AFE =E5HE ol bR £ UL Aol

ACKNOWLEDGEMENTS

e
2
U
rlr

TELTH AEEFATNLAE] @704 €(202001152006)01 2l8) == AF U

REFERENCES

Gho K.(2018), Livestock infectious diseases, Korea Institute of S&T Evaluation and Planning.

Guinat C., Relun A., Wall B., Morris A., Dixon L. and Pfeiffer D. U.(2016), “Exploring pig trade
patterns to inform the design of risk-based disease surveillance and control strategies,”
Scientific Reports, vol. 6, no. 1, pp.1-11.

Horst H. S.(1998), Risk and economic consequences of contagious animal disease introduction,
Master's Thesis, Wageningen University, p.159.

Jeong M. J., Jang 1. H. and Choe Y. C.(2019), “Network Analysis of Swine Farms and Slaughters:
Based on Automobile GPS Data,” The Korean Cartographic Association, vol. 19, no. 1, pp.69-79.

Korea Law Information Center, https://www.law.go.ki/LSW/admRulLsInfoP.do?admRulSeq=2100000182438

Lee G. J., Pak S. 1, Lee K. N., Kim H. Y., Park J. H. and Hong S.(2018), “Relationship Between
Degree Centrality of Livestock Facilities in Vehicle Movement Network and Outbreak of Animal
Infectious Disease,” Journal of the Korea Academia-Industrial Cooperation Society, vol. 19, no.
12, pp.353-362.

142 Q=TSR =EN| 197, M6=2(2020H 12¢)



M

loolef 7|8 Jt=aE 2SR 0|SEE =4

o

st &

=

gy wE4FE B}

HT

Lowe J., Gauger P., Harmon K., Zhang J., Connor J., Yeske P. and Main R.(2014), “Role of
transportation in spread of porcine epidemic diarrhea virus infection, United States,” Emerging
Infectious Diseases, vol. 20, no. 5, p.872.

Mansour S. M., Ali H., Chase C. C. and Cepica A.(2015), “Loop-mediated isothermal amplification
for diagnosis of 18 World Organization for Animal Health (OIE) notifiable viral diseases of
ruminants, swine and poultry,” Animal Health Research Reviews, vol. 16, no. 2, pp.89-106.

Noh S. H.(2015), 2014/2015 Report on epidemiological Investigation of Foot-and-mouth Disease,
Animal and Plant Quarantine Agency, pp.29-36.

Paju City(2020), White Paper on African Swine Fever in Paju City, pp.26-27.

Vol.19 No.6 (2020. 12) The Journal of The Korea Institute of Intelligent Transport Systems 143



