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Dynamics of a Diffusion Malaria Model With Vector-Bias

DU Caihong
( School of Mathematics and Statistics, Xidian University, Xi’an 710126, P.R.China )

Abstract: In order to explore the combined effects of seasonality, vector-bias and human diffusion on malaria transmission,
a partially degenerate periodic reaction-diffusion model was considered. With the persistence theory for dynamical systems,
the threshold dynamics for the system was established in terms of basic reproduction number Ry. That is, the disease will go
extinct if Ry < 1, while the disease will be uniformly persistent and break out seasonally for Rg > 1. Numerical results show

that, the neglect of spatial heterogeneity and vector-bias will lead to underestimation of the risk of disease spread.
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LRI R B O 1E Xy T — A ISL AR, AW (Eo) ()Xo = @, Hr Wi(Eo) & Eo HFaEE.
SCHR [17] FPE L 1.3.1 MV 1.3.1 50, Q KT (Xo,0Xo) J&—BUFEERY, RIFFTE 7> 0, A0 TAEEH) ¢ € Xo, A
1i,{I_1>glfd(Q"(¢),5Xo)>f7-

XERW 0 & p —BIFLny, HXTHEER ¢ € Xo, H p(¢) = d(¢,0X0). 7351, TERF Q sAFEHL, k-condensing H.
A R HEA T DL, R SCHR [28] HHERE 4.5 AT Q A —DABIEL ¢° = (8], ¢5.65) € Xo. UL, 2555131
4 R, (In(1, %,6%), 8 m(t, X, 6°), I (2, X, %)) JEFRGE (1) B IERY -5 1.

5, ERUTFSCHR [10] e B 1 S AR, RAVE RS R4 (1) MR R —B0RLL, BIZ5e (7) 2R

SR O
4 BH U

A BRI IE B S5 R, JF AL (1) OGS BOIE SR AL R I 52 . B i A S8 H

(1 month=30.4 d) R HFEIFAAL, F4 Q = [0,n]. FETF3CHk [7, 29] H %R, I

H(x) = 100(1.1 - cos(2x)) (km?)™", B(r) = 3.6(1 — 0.6 sin(n(r + 2.5)/6)) month ™.
4> Dy =0.1 km?-month™, d, = 1/(70x 12) month™!, p=0.0187 month™, »=0.08, ¢ =0.011, d,, =3.2month™!, u=
600 (km?-month)™!, p=0.7, [ = 0.3. LW EH{H

1h(0,x) =4 —-2cos(2x), Sm(0,x) = 100 —5cos(2x), I1,(0,x) = 8 —5cos(2x).
FIFHSCHR [30] HHE B 3.8 F15 38 2.5 RS Ry = 1.692 3 > 1, ILAF YL 1, FIGSR BT I BT A
WE 1RSSR, In B Ly PSSR, JF R I IIEIR Y, 53 2(10) A5 RAHVI &

1 Ro> 1} Iy A Iy, (3EAL
Fig. 1 The evolutions of I, and I, for Ry > 1

S T W] WA AP X E AL RE R 52, FRATTH g = 1/p € (0,10, IR LR SEER L T R b g
PIAEAL. AN 2(a) B, N5 EISCFIT e A 4, BRI g = 1/ p = 1, FHARATHERE A AL 38 XURS: . ] 2(b) 5440 T4
RO Ry B2 FRATT R B I A Y B S e — @ R B b AR XU, (B> Dy KT 0.3 B, Ry Bl
Dy, MRS T V22, iX UL IS BEAR SEE 3 A S U I T BRIESE.

% LSS Y T g8 32 B PR 3R B IR, 0% B(r) = 3.6(1 — esin(n(t +2.5)/6)), HirP £ € [0, 1] Fon Z=T 1
BB IR R 3(a) B, Ro 2T & FEHLIM. [E5E &= 0.6, FF4 H(x) = 100(1.1-6cos(2x)), HH 5 €[0,1] %
IRNFETEIR Z [R50 . (8] 3(b) R Ry 5 6 R IEMISE, BISRTT Ak & e 2 s B (A4 .

B, BT BT Y RO E AR 152 e, 414 D €10,0.015], IR AIE 1 (S50 2014 4. AR
Ro Bl Dy FIAEARIREE G/ )N, R I AE—SE1E 0 T Z I 3 B & BRI
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Fig.2 The effects of vector-bias and human diffusion on Ry
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Fig.3 The effects of seasonality and spatial heterogeneity on Ro
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Fig.4 Ry as a function of Dy,

5 REE5THS

R T LRGP BRI ) P A R s ) X AR R S R, AR SCIESE T — AR A
SO B A, T2 T I R T LA R GRS O R T Bk, S T SR — RIXE, FRAT5 ]
AT Kuratowski JE 'S0 B pOMES, IFIEB T O@r) & k-contraction Y. 'FiE, FA 1@ T —CHAERE AV
PIRE LT RGN EEARFLAELL Ry, IUE] T Ry AT LAVE R TSRS /& R RREL T (S8, B Ry < 1 I, A K
4a; Ro > 1IN, P —BhFE B s A E PR AT. S, TEBUE L, FATrhe TSP HL, =0, =S hR
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TR LA SIS I g B AP R BRI 25 SRR W, T 88 PR SR M JE AL 1 ) S B 3R, Z AL E AT PREA
it el A A 2 R XU T3 81, FRAT TR 48 T 80 B/ N OSSR AR (8520, UERH T 76— LU 0 T 22005 350
TR B

TEAS G B RE R b FRAT ik ] DISOHE— 2 BOFRTT, BN A OFFE R, AN R A R E 2 Ja v R A9 1
FAAEZE S, DRI ST ELA A I3 1) S 4 RO E A B X IF 5 o 12 1 1) 8 ) 274 o B B 7 S0 (RUATT
ZULSCHR [31]). F350, oA B ek i 3 7 2t R T A VB GBI FE 5 1) (BAACRT 2 WLSCHIR [32-33)).
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