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Abstract

Nipah Virus (NiV) transmission in pig farms poses a significant public health threat. This study es-
tablishes a coupled human-pig SEAIRS-SEI model to assess the effectiveness of three control
measures through theoretical analysis and numerical simulations. The results indicate that an out-
break is controllable when the basic reproduction number (R,) is less than 1, but may escalate if R,
exceeds 1. While individual measures show limited efficacy, the combined implementation of
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worker protection (g), effective treatment (¢), and pig culling (§) can synergistically reduce R, to
0.63, thereby achieving effective containment. This research provides an important theoretical
foundation for the prevention and control of Nipah Virus outbreaks.

Keywords

Nipah Virus, SEAIRS-SEI Model, Basic Reproduction Number, Global Asymptotic Stability,
Prevention and Control Strategies

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

=
L
il

SO TE A ERVE B A RS, WA SE AR S AT B, IR — R St
N& B1112], H 1998 4E7E Dok A 1 R BLLAK, EiE s E KN BT T-RIZFFR R3] [4]. &%
BELVRIE N B AAE 32, 3 “OWiE - R - N7 AR IR RETE IR R B SITE N O R T,
J& I TCREIRIE T B SRR 2 BRI 6] (7], T TN VIl s oy s e N NSRRGSR
Wil EE, HAFERERTOERAEIES] (9], HORMIGIN T B H 121 5 bk

SRUE e B, (HA AR R S E M AT A A R . A TR 2 H T A MG
FERAY[10][11], BAEZTE FAERHLHEI[12] [13]. BARIEHI N[ 14] (1515 7 AT THRE . BT, A5
3% Das [161% N TAERIE K&, ASCHRHE— SEAIRS-SEI A - JEREG R, Seiidtl JE w2 4E 58 hi%
FEHshARE, BB T:

(1) el Bgd R 7R3 TN, DRJB W% 2B AR I T et N TE R R G By TEREPB B, T AAITE
HILE R SRS ARREIR B AEBE VAT AT, B R B ol s A I A R FH &

(2) #5 N2 SUBR GBI RFR T BB TR K, AR SRt ™~ A B
A BINIAEE I BRI 2 M A (A s floR R BT, i R R 2 BRI K S 35 1R
RIAFRE G B TE RIS Y b B SR T, DA =R S AN 58, AT
RGeS K T2, MAELR B, X5 9PrEY % 247 N NAT R o

(3) B “AMNUfF N E IR B, R 6 AR LUR . BRI A% K. DS R T & R
B, BAEES T IAENAR R IIR A

(4) XA T S DX S R 3 s 3 R DIt R G I, i X T OB A R o R AR
SRS TE P B R WU “AEUETG R 7 Hens, BIRAEAL, (BRFG Yl B PRy i iR bR s )

EAT, MJCT T B4a Je i B Qe 1S S MR v o T T BORA 2 1l S V8 34 i B R [ 2 36 20
[17][18], AHFFBIANLL T =FCESE: — R ARG 8% e, T RABH AR DL T K1l
B AR AR TN B A IR S PR R R s 2 T MBI A RURIT R ¢, FoniBid A Fieg “F e
W7 ZNRTT , IBGSE RIS T RN R RO &, BI R XIUR UGG I, 12X S
TRl O H AT IR PRI SRS 70 FEL T T R 75 754 9 Jok 2 vl 2 49 B B 1 o

2. 1REEN
BRI BE7E — AN JE 1% BAL B, 3475 SEAIRS-SEI A - SR GA63%, AR B8 BN IAERE, 2

H >
BB

G
* F

\

RN

bl

DOI: 10.12677/aam.2026.151031 313 N H it e


https://doi.org/10.12677/aam.2026.151031
http://creativecommons.org/licenses/by/4.0/

B, EI

g N BB R . ZHUe et o, A RTE X, REE I R R O~ N, AR
(B D LS PR[13]. AL iR s B 1 fiR.

Ap

Ap Bp Tp
=3 E, Iy
HMp Hp Hp+Op

Figure 1. The compartmental diagram of the transmission model for NiV
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Figure 2. The impact of a single control measure on NiV transmission
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Figure 3. The impact of different combinations of two control measures and the simultaneous implementation of all three
measures on NiV transmission
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SEILRENG T o e L SRS A =R It Pl () S, 7T B BRARIE A AR R R, We=9=&=0T1F, Ry
B2 0.63, JFREAT RUBAREYIE(E . 4 Re s Rraki 1A .

5. BESTE

AFEIE M SEAIRS-SEI NG 2 /)8, RS ET 1 8 MR FELERE 1 h (AL R ML K
B sing . B TR, RGFEMEREAFEAER R EF: Y R, <1 NP S AREE, MR, >1
IS 1% A REFREEAFAE Y BUE B (E T R, =3.09). BB — 7R, B—PdliiEcn T B
K o)kt Ro ANHIE FR(FZ 2.78), (H=1HEMrRI(e=¢=¢E=0.7)T B ZE K R & 0.63, A %46 7%
JAIF el SR G A

SOEB ARG, AR Ro A {E AL T CARIE Y A Ay, 3 32 BEYR T 0 TR PR B A A A
fil 2 A2 H R, PR MR L R 2 ] BRI A 1 KU o AR, “ BT S iR AL B AR 25 T I B
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