Advances in Applied Mathematics B #t2 &, 2015, 4(3), 292-298 Hans X
Published Online August 2015 in Hans. http://www.hanspub.org/journal/aam
http://dx.doi.org/10.12677/aam.2015.43036

Modeling and Simulation of Influenza
A (H1N1) in Beijing

Xin Wen, Yakui Xue*, Zhigiang Xia

Department of Mathematics, North University of China, Taiyuan Shanxi
Email: wenxindd@aliyun.com

Received: Aug. 3", 2015; accepted: Aug. 19", 2015; published: Aug. 24", 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

According to the mechanism and characteristics of influenza A (HIN1), this essay constructed a
mathematical model. Then, the article got a threshold R, indicating whether the disease had been
controlled or not. At the same time, this essay used the prevention data of Beijing in 2009 when
the epidemic broke out simulating the model. The parameters of the model, which got sensitivity
analysis, are clear, and data source is reliable. The model reflects the process of the epidemic
spread, and intuitively describes the development of influenza A (HIN1). Thus, this article is useful
in providing decisions for the prevention and control of the epidemic.
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Figure 1. The number of influenza A (HLN1) in Beijing from 30 June to 11 June 2009
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Table 1. Statistics of the influenza A (H1N1) in Beijing in 2009
F21. 2009 L = R RIHINLR R Ge it 3=

34 BT A HIND ka2 (1) FEEMBER) EBRE RHRBIREIE A H) 2 AH(N)
2009/6/11 29 14 15 628 /
2009/6/12 33 13 20 671 66298
2009/6/13 37 13 24 702 62063
2009/6/14 38 19 19 702 39216
2009/6/15 42 21 21 748 /
2009/6/16 50 25 25 794 !
2009/6/17 53 29 24 827 65686
2009/6/18 55 32 23 885 67200
2009/6/19 / / ! ! !
2009/6/20 68 / / / /
2009/6/21 74 48 26 1010 /
2009/6/22 81 48 33 1042 38213
2009/6/23 / ! ! ! /
2009/6/24 87 58 29 1072 71452
2009/6/25 / ! ! ! /
2009/6/26 103 / / / /
2009/6/27 106 75 31 1221 /
2009/6/28 112 79 33 1246 /
2009/6/29 120 ! / / /
2009/6/30 134 92 42 1304 70826

T b3 ) FoRTEER IR . TR SEBREEE, WT LA AR L R AL TRCIRES, BUHRAE R MR AR, (B
BT TS EAR TR, TSR

Table 2. The parameter estimation of model (1)

F2. ARBE()FHSHIEIT

24 Hifig BT B KA
5 0.143 H A AR S AR 5 1 ] ) I Ty e Al 5 Sk
) 2 H TR BB & e SR
m 0.00143 A BEA\ R I3 4 i 12 AR et I B AL R St
Y 0.068 H RE SRl
d 0.01 A BT H [6]
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Figure 2. Star represents the actual cases of the influenza A (H1IN1) in Beijing, and blue
box figure represents the dispersion of statistical for predict data, and green line represents
the model and results
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Figure 3. Do not take control measures, under this condition, the
change of E, H, I and R

E3. AREUEHIHEREIERLTE, H, |, ROERER

6

Imo

8-

people

-1 L L L L L L 1 ]
0 0.5 1 15 2 25 3 35 4
time

Figure 4. When Ry, < 1, the disease-free equilibrium is locally
asymptotically stable
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Figure 5. When Ry > 1, the positive equilibrium point is locally
asymptotically stable
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Figure 6. Disease outbreak threshold R, with the change of 1, 52, f3
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Figure 7. Disease outbreak threshold Ry with the change of 5, S3
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