= R Y i 24 A 2016 45 2 A48 15 #45 2 ) Chin J Infect Control Vol 15 No 2 Feb 2016 e 79 .

DOI:10. 3969/j. issn. 1671 —9638. 2016. 02. 002

S R A HIND R 18 7T I B 3 LA R 5

kWL R TR RAE . REAN . &
(e AL K2 A S TR e LT R 11012252 o [ BERF R A JEIERE 22 Bt . 10T LI 110122)

[ ZE] B® HEIOHAZIHPL(CAERR AP B HIN SRR EZ G P AN E. FE @t Em
Pl Bl TR (CNKD A 3] 2009 42 1 H—2015 48 3 H W 2 JF & KA H B HAINT 3 J8ORH O SCRIR 4 40 A b5 E 8
FEIT 52 B A B L T LR IRl B 455 PR K% 2009 4E 10 12 H—11 [ 20 El?;zélzﬂ’] TR HAINT 7 &
SN AR IR B R Matlab 7.0 SR 0F i gt CA BERL, X 515 HEAT RIS A0 4y B . &5 Wom B TR A
17 820 44,2009 4 i BB 155 £ 2 if 6] 2 40 d, 24 07 BE 55 A S50 e R 0. 04 Bf, CA T%F'JXJ I YR 95 1 1 R AU A
BT AR AR 1,202, 518 CA TEBI— & & T G a8 AR 3B ML 6 09 Wi AT FR 4L 77 1 B A — & 1 W] 58
P AT S R 00 1 T 5 SR A S AR

[x # W] WA HIN G oAl BEARMAERG /B0, B

[(hE4SZES] R511.7 [X##riREE] A [XEHS] 1671 —9638(2016)02 - 0079 — 04

Simulation of the epidemic of influenza AC(HIN1) in a university using cel-

lular automata model
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Health , China Medical University, Shenyang 110122, China;2 School of Fundamental Sci-
ences , China Medical University, Shenyang 110122, China)

[Abstract] Objective To explore the application value of cellular automata(CA) in simulating the epidemic spread of out-
break of influenza ACH1N1). Methods The publications regarding influenza ACH1N1) from January 2009 to March 2015
were collected from the China National Knowledge Infrastructure(CNKI) , epidemiological data of HIN1 were retrieved ac-
cording to inclusion criteria, the Matlab 7. 0 software was adopted to construct CA model for simulating and analyzing the
epidemic of HIN1 occurred in a university in Chongqing between October 12 and November 20,2009, Results There were
a total of 17 820 students in this university, the epidemic of influenza lasted 40 days in 2009; When the parameter, the ef-
fective infection rate was 0. 04, the model of CA fit well, and gave estimate for basic reproduction number (R,) 1. 202,
Conclusion CA has certain reliability in simulating epidemics of airborne infectious diseases, it can provide reference for the
prevention and control of disease.
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Figure 1 Distribution of influenza ACH1N1) cases in a university in Chongqing in 2009
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Figure 2 Cellular automata graph of epidemic of influenza A

(H1N1) in a university (P, = 0. 040)
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Figure 3 Cellular automata graph of epidemic of influenza A
(H1N1) in a university (P, =0. 045)
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Figure 4 Cellular automata graph of epidemic of influenza A
(H1N1) in a university (P, =0.050)
3 Wig

A TR He T CA S WL IEBENE 1) 1 FL 45 2R 5 52
PREi R BEAT T XFEE . e B & A AT IEW] T CA
e EASAYTT TG ) AT PR A — E A AT SR . BT
T AT LTSI 1 Y e 0 O A A A AT B R 0
300 i B SR B0 B ) By 4241 it » U0 A7 2R D) B 1
Y B R B N . BE st Ry FI Wy
PENH T2 A B A - 45 2R R O B R R B 1 A%
$i 0 1 R BT PRl S 45 Bl 5 1 e 7 I TR I T 2%
W Hh .

ABETEALES X S BAm A CA BEAT T 17 AR
U S5 RAT A PR AT O (F IR BRAT %A A



¢« 82

Hh IR R e P A A 2016 4 2 A AR 15 B4 2 1)

Chin J Infect Control Vol 15 No 2 Feb 2016

ek S S8 AR 0 A B R A R R 4R ey R
BELYT A5 T7 R L AE . R R T
BEAS RPN I — R+ 55 o 1 v RCAH LU - A
T R JEE 2 R S ) IR B 1 O R 0 2 A T 1
BRIF 7= HE R WL 2 5 R SR U SR S RS IR i . A
YOS R BIF 5 v R ek NSy T 02 B0 DR B X
B BCE AT RUAON A T3 i B A O fE E (H . T
S DR BEA 15 it 19 17 D0 T 19 19 K e
DR 5 Sofs 5 93 0 T 2 o 08 17 A ST BB AR TR A
AT 9 T 97 92 1 8 1 A ARG Rk A e i 2 15 R B
Bl 7 5 it 2 S AR AL AT 0 o ] e SR B AT Ao A
Tl o 5 P St B A A UL AR R R CA fESE
Tl 4% ol 17 2 45 0t S Xk £ 24 A I AT 0 9 40 A T
e,

(& % x #]

[1] Nsoesie EO, Brownstein JS, Ramakrishnan N, et al. A sys-
tematic review of studies on forecasting the dynamics of influ-
enza outbreaks[ J]. Influenza Other Respir Viruses, 2014, 8
(3):309 - 316.

[2] Cherif A. Mathematical analysis of a multiple strain, multi-lo-
cus-allele system for antigenically variable infectious diseases
revisited[J]. Math Biosci, 2015,267:24 — 40.

[3] Pellis L, Ball F, Bansal S, et al. Eight challenges for network
epidemic models[]J]. Epidemics, 2015, 10:58 — 62.

[4] X, Fsifl, SRR, 5. JCM B sh bl K LA % Y 0 By 1 4

[5]

(6]

[7]

(8]

[9]

(0]

[11]

[12]

[13]

bz LT, SE BB B2 2% . 2015, 22(6) :766 ~ 769.
Wolfram S. Cellular automata as models of complexity[]].
Nature, 1984,311(5985) :419 — 424,

KA S L B i R It SR AR G M9 R B TR O 2 VR A N
XIS LT]. (R BFFE 552 2010, 7(2) :45 — 47,
PR L TR 30 A% e i A5 20 (1 B AR A BT ). LR RO
2013, 30(2):175 - 183.

/B I NP S B 2 SN R 0 U o o i L
HINT U 56 & 5 06 CR my 8o Bl LT DL B B A e i,
2014, 31(3) :390 — 394.

Fraser C, Donnelly CA, Cauchemez S, et al. Pandemic poten-
tial of a strain of influenza A (H1N1) ; early findings[J]. Sci-
ence, 2009, 324(5934) .1557 = 1561.

Shen M, Xiao Y, Rong L.. Modeling the effect of comprehen-
sive interventions on Ebola virus transmission[ J]. Sci Rep,
2015,5:15818.

Lopez L, Burguerner G, Giovanini L. Addressing population
heterogeneity and distribution in epidemics models using a cel-
lular automata approach[J]. BMC Res Notes, 2014,7: 234.
Santos LB, Costa MC, Pinho ST, et al. Periodic forcing in a
three-level cellular automata model for a vector-transmitted
disease[ J]. Phys Rev E Stat Nonlin Soft Matter Phys, 2009,
80(1 Pt 2):016102.

Sun GQ. Liu QX, Jin Z, et al. Influence of infection rate and
migration on extinction of disease in spatial epidemics[J]. J

Theor Biol, 2010, 264(1):95 - 103.

(R34 4 X B)



