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Social network analysis of cattle and buffalo movement into and
out of Ubon Ratchathani Province 2018-2020

Yotsaran Chalaardisai’” Khuanraming Kunshorn?
Abstract

This study aimed to explore the social network analysis of the cattle and buffalo
movement in and out of Ubon Ratchathani between 2018-2020. Movements data, which were
outbound and inbound movements of Ubon Ratchathani province, were retrieved from the
Department of Livestock Development’s electronic movement database. There was a tendency
to increase movement of cattle and buffalo each year, mostly for trading 70.06% and 86.9%
respectively and we found increasing number of movements in June August October and
December. The data were analyzed by social network analysis, which unit of interest (node) was
the subdistrict in Ubon Ratchathani province and subdistricts in other provinces. The study
results found 9,820 times of movement, 958 nodes, and 1771 ties. The results from individual
node analysis showed Khulu subdistrict had highest indegree (indegree = 38) so it had a high
chance of getting disease from moving cattle and buffaloes. Bupuaei subdistrict had the highest
outdegree (outdegree = 365) so it had a high probability of spreading disease from moving cattle
and buffaloes. Meanwhile, Bupuaei subdistrict also had the highest betweenness (betweenness
= 90,291.52), strict movement surveillance and disinfection should be set up. The results from
subgroup analysis showed 125 cut points. Network analysis was found to be scale-free, indicating
that there are hub nodes or links to other nodes of the network, which influence how quickly
the disease spreads. The information can be used for planning, monitoring, and preventing cattle

and buffalo epidemics.
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NNILATIERLAS 8U18N9d9AN (Social Network Analysis %138 SNA) LﬂUH’]iﬁﬂw’]LﬁIU’JﬁUﬂ’ﬂﬂJ
Fuitudviennudeulowng aq (l mkage) YBIE QNN (Actor) laidnaudu UAAD BIANT A9104718°
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Ainsgiiiaierensdiauresnisiadeudelansete Wiuagoandminguasiusiil dae
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Betweenness #o NM3¥asuruasefifiniss node flogsening node glagwiisluiaiodie
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(awa1, 2558)

N15IATIENTTAUNGNEDE (subgroup analysis)

Component 8 Nguv8 node Aifinsideusiaiu InsAndetulnensinislu component
e Tnefinisidenlss component Buluieetnede cut point (@natl, 2558)

Weak component #e 9n node lu component anansnideulesieruldlagliaulafianises
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NATIATIEALUTEAUTUILEDVRUATDUNERUULTANIS (directed network) Wu3ILASEY18Y
{Manun 958 node way 1,771 tie sinuaniilan indegree g4 laun suayma wagiuawidls dan
. < o w a 1 o Aa [ 1 o = o
indegree WU 38 way 27 mMud1diu (Nl 5) dusnuaniila outdegree g ol duayey wagdua
15161 diein outdegree \Uu 365 uaz 31 aud1du (Al 6) daudunediian betweenness g4 lu
suayley wazsuanans de1 betweenness 1y 90,291.52 uay 24,764.22 auaau (AW 7)

.-\‘. .‘_‘_‘._._,_».

M Node Afusuaneludminguasiusnil
& o [ 1Y =
B Node Musuanisuendminguasiusnd

a A o al v a v o W ~ A
AR 5 LATeT1ensdsanassn1sindoudnslanaznsyUe LU ILAZOBNWNINGUATIVEIU T8RN N.A.
2561 — 2563 LaAIUUIAUDe node LUIHUATLAT indegree
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B Node Adusuangludminguasivsil
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2561 - 2563 LaAAIYUIAYDY node WUIHURMNAT betweenness

10



A15197 3 ANADALTINTIUUITBIAT centrality YouATEYIENNEIALYRINITIAdeud8laLaznIyUe 197
wazeanTninguaTvs it U w.e. 2561-2563

A1 centrality

ANEDALTINTTEUUN
Indegree Outdegree Betweenness Incloseness Outcloseness
ﬁ%aﬁlﬂ 1.85 1.85 378.07 0.09 0.08
AslsEgY 1.00 0.00 0.00 0.08 0.09
dudonvinesgy 346 12.33 3,486.94 0.02 0.01
ﬂlﬁ’q\‘iﬁqm 38.00 365.00 90,291.52 0.17 0.09
Adiign 0.00 0.00 0.00 0.08 0.08

M19197 4 1 centrality 10 duAUkIN YaUAlUTIMINgUATIUEIRINNITIATIEMATEYIN9EIAL
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AU finua Indegree finva Outdegree finua Betweenness
1 FuaYYa 38 suayey 365 suayuey 90,291.52
2 AuaUNERN 27 fualsle 31 FuaANANS 24,764.22

fuanAns 20 Fuanuadle 12 FUALINTIG 7,894.62
FNURALUNIG
3 fuauley
aq Aualyaiey 19 sualiiasrsia 11 FuaYaiia 5,918.88
suav g 17 sualnyad 10 AUAUINTZLY 4,771.85
Frualwses FuaIsuy
FNUaRISe
Fuanuias 16 Fuaunals 8 sualsle 4,351.20
AUAUIANG 14 FuANANS 7 fualuuAe 3,849.05
7 Fuaunlng
Fruareadin 13 FUBLINING 6 fualdedlu 3,637.85
suanulvg
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fuanueINuULINg
AUBUIN T 12 Auanauany 5 suaydlvuy 2,251.36
suamlalag, 11 fuadeadin, a fMuanRenNes 2,231.63
fualannas, Auag19dnnse
AuUaneuin, Invigy, fiuaun
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msteneiluszdungugesveanioionisnd sudelanaznszte Wiuagoandanis
9UAT1Y51IY WA, 2561-2563 Wuiidl 125 drua Adu cut point (nwl 8) Fadlevhionduamani
PONANLATBUNBLLALAT DU BLANEE NLUUATENBEBE S N1TILATILRWIAT component 3dIN1S
Tasziwuuldmidedeiiananisiedeudie wazn1sinseiuuuniddsiienianisedeudne e
TinszsuvulaiAdsdeianianisied oudeagnudn 943 node e fuoglu weak component 7
Snuazidu gant weak component (GWC) Aaidusosas 98.43 vaua3evns luvueiideriinis
AinseiuuuAiledefiannenisiedendne wWiew strong component agnuin i strong component
$719U 1 component fifldnwaizidu giant strong component (GSC) Usznausag 79 node Ay
$08ay 8.25 YDILATOUY

as—a

a . a0 a A o = v = 9]
WA 8 UaR4 cut point (node #11w) YauATeIEMIdAuvaINIsnasuiulakasnsede Wikay
pandainguasusiil U w.a. 2561-2563

3. NFIATIZATZAULATDUEY

mMsinzsiluseduiaietisvesnisiadsudielanaznszde [iwazeendminguavsiil
U w.A. 2561-2563 WuIA1 indegree centralization AU 0.04 outdegree centralization fALYINAU
0.39 A1 density Y99LATOUIY VAU 0.002 d1%5U topology AzHAITAUNATIAFINIINAITNTLANVDY
FuuANNdNRUSUHaE node TulATaY 1EMIUNYWIIGIUIINTTNTEANEHA (power law distribution)
(W1, 2558) WUIINIINTEINWANNFUNUSTANBAL N13NTLABAMVULUIYI %30 right-skew degree
distribution (AWl 9) seiu in3edetiseillaseadranun scale-free
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