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Abstract

Based on Novel coronavirus pneumonia’s real-time data from January 23rd to March 5th in 2020
provided by authority and considering the virus’s characteristic of infectivity, we establish a dif-
ferential equation model of its transmission dynamics. Considering the great difference between
Hubei and other parts of the country in epidemic situation, we divide the forecast areas into Hubei
province and others in China. Since the influence to the parameters of the model caused by changes
of diagnostic protocols on February 12th, we consider the different parameters in the model be-
fore and after February 12th for Hubei Province to minimize the error, while the parameters are
not changed in other parts of China from January 23rd to March 5th. The numerical results of the
differential equations are obtained by Runge-Kutta method. The numerical results tell that the na-
tional epidemic can end basically at the seventieth day after January 23rd, and there will be more
than 82,000 national no-imported cases, about 3300 the death toll.
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Figure 1. Transmission dynamics of a novel coronavirus
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Table 1. Parameter values of the model in different periods in Hubei Province
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Table 2. Parameter values of the model in the whole country except Hubei Province
2. 2EBR THILUMEX NS HE

¥ 4 [ BRE BLAM X

w 0.4736

Y, 0.0078

Y 0.0087

Y 0.28

A 0.00386

a 12.4

B 0.17/S

% 1 SEE R, 2 A 12 HJE45 H SRR G R G B bt o BB R8>, H 04578 54
0.3856, XULHIAEERIZ TS, IRWGA A Sdhdsh] T4 Uil TmE&i%igiE. 2 A 12 HE
Wiz BEEHMATER y 5 7 00131, tHAEE 2 A 11 HWMIZBRESHET-FE 1 N 0.0022, 2 A
13 HIYFET % 0.0021, X ULHAREE FEIG IR E, AT TR ERE R UGRE IR, RN, B K6 e
(7 28 5 it R e ks ) TR R R . BT RORILEIRYT . BRUSUR IS, RSO RS, kb T
SR E AAR T IS R], B (R AR, TR I AR R A 2 AR R s> . 2 A 12 AW
R B3 H AL BRI B N B0 AR S B B o SRS T 1/15. MR LI pfE T4 1 A 23
HZ 2 A 11 HP8MERIEHTE 2 2 3 RNFTER—NMER A, 2 A 12 HE P8 MERITER
fE 4 2 5 RN Tl — A IER A

X2 MSHEME L XN SEE R A, AF 8RR XFERFAH 7 RSk 7 mA
B BRI A E BRI AL LML IX (R, 75 T R S (L3 1 ORISR 2)f5, FRATTRA AT AR HEAT 4L
I

3. REIR AR
BB AR e 1 A 23 HRNE—K, ZEGLE (S) NiAdba Wiz 1144 59,170,000

DOI: 10.12677/aam.2020.95075 635 I3RS


https://doi.org/10.12677/aam.2020.95075

REE %

N, SERURHIY), Hizmdl(Q), FETMI(D), 1EEmBI(R)HE H AmEE e, WIAE DA 6169,
51,986. 4131. 1318. M4E 1 A 23 H&E 2 A 11 H%dE, #7848, A5 HEmE 2, & 3.

g 5 X10¢ . 16 B2
: —_— R
e BRI B
3 + B
25
2
=&
_< i
1 F;\\
05t 7 i
0-—— : : :
0 s 10 15 20

KE(VILH23H AHE—K)

Figure 2. The development tendency of incubation period,
suspected case and confirmed case of Hubei
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Figure 3. The development tendency of death cases and cured
cases of Hubei

E 3 HtaERT. ARRENLRES

B 2, [# 3 uT%n, ASCATE LAY o &SR ARG I 4E R 5 B 7 A A0 I SER ERE A &
AR AR 2 13 HERIAESE RS T T 0 i 5 B b & i tE b Bl IE 2 %, 2 A 13 HiE
R E B2 8000 A . FIFH 2 H 13 HA 3 H 6 HET4 A RS AL, Ik 2 H 12
JE S R R, 45 R 4~6 Fir.

B 40, B2 A 13 HANE—K, MiZBIEETE 20 RIGHIEENE, 7E55 50 K, WAL,
TIPSR B 6.8 FikiAi. FANHE 4 FE 6 ol T EniE mOEEF LRI, FETRB G, FETASTE
5% 50 RIGHEAAFIE N, FET-A\%(£ 3100 A

DOI: 10.12677/aam.2020.95075 636 I3RS


https://doi.org/10.12677/aam.2020.95075

x10* wHEEm

6.8

4.8
0 10 20 30 40 50 60 70 80

KE(L2H13H NE—K)

Figure 4. The development tendency of confirmed case and
cured cases of Hubei
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Figure 5. The development tendency of incubation period and
suspected case of Hubei
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Figure 6. The development tendency of death cases of Hubei
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Figure 7. The development tendency of confirmed and cured

cases of the whole country except Hubei
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Figure 8. The development tendency of death cases the whole

country except Hubei
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