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TYPE IV ([4]). The spread of dengue vir

an interaction between the host and vec
spread of dengue virus in the human
mosquito vector. Model epidemiology is a formal fra
convey ideas about the components of the host-ve
interactions. The mathematical model can also be used to
predict, understand and develop strategies to control the spread
of 1nfcct10u5 dlscds s-b ing to understand the behavior of
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regular meals of blood to feed their eggs, bites a potentially
healthy human and transmit the disease. Therefore the existence
of mosquitoes is very important in the spread of this virus. One
way to handle the transmission of the virus is through the
control of mosquito populations [12]. Because until now there
is no vaccine for all four serotypes of the virus even though
many efforts have been made to find the vaccine. [14].

The spread of the virus in the mosquito vectorr can occur by
two mechanisms, ie horizontally and vertically. Horizontally
transmission occurs when an infected mosquito bites a human
vulnerable and Vertically transmission occurs from infected
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dengue transmission, called the Basic Reproduction Number.
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squito popu dth[] when in d(.]udth Wlth the aquatlcs phase,
E‘g model of the mosquito vector is ASI (Aquatic, susceptible
d Infected). Furthermore, through this model will be built a
model to determine the Basic Offspring Number (Qo) by
observing the aquatic compartment and the rate of change of the
total population of mosquitoes. Basic Offspring Number (Qo) is
a number that represents the number of mosquitoes are born to
each adult mosquitoes over a period of time. Then we will
construct Reproductive Ratio number (Ro) and associate it with
Basic Offspring Number (Qo). Next we will analyze the
relationship between Qo and Ro through simulation.
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II.  MODEL FORMULATION

In the model of SIR, the human population is divided into ﬁ — _ M — S
three sub-population that is susceptible human (S),), Infected ~ dt N, m
human (/;) ,and recovered h Ry) ., with total human  dlyp _ bOmipS, —u,l (1
. m

population: S, +1; + Ry, =N, . The human population is dt Np m
assumed to be constant, with the birth rate (1) and the

mortahty rate (y,) are the same. The mosquito populati with condit

divided into three subpopulations, namely aquati squitoes Ny =5, + 1, + Ry, da =Sn +1n (2)
(A,;), susceptible mosquitoes (S,,), and infegfe mosqmt !
(L), w1.a total population of mosquitoes. Sy + I, = é Nﬁa copulation
The proportion infections of huma# susceptible N..is the tota it e populat:
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to the biting infected hurflans (I, day is &
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By analysis E, will be elaborated basic offspring number ) [( Cm )] 0 (15)
@0.). it represents the number of mosquitoes born from each 07 +ita)itm

adult mosquitoes during the period the productivity of adult

mosquitoes. The method used to find Qyis the next generation We find that ; = 0 and A, = kamn @ The ei genvalues
matrix. In this case it is assumed that N, =S, +1, . (r-+uadim

Furthermore, differential equations compartment of view on ied have b L i
the mosquito population: g number (). So the basic offspring number

dy An

= kg (1 —?) (S + In) —nAp — paA
TIA = My Ny s
Assuming that d—:‘ =0and N, =0

(16)
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F ger of secondary
[ infected and can
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can be determined by calculating the det|K — AI| = 0. Where I
is the identity matrix, then:

nfm?? kqm 10 The Jacobian matrices of (18) and (19) are

det ([(‘i tHadtm  Hm ] —| 0 2 ) = 0 b85Sy, 0 0

0 0 _ N _|Pn + tn
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0 -4
Thus: Substitute Eq. (16) to Eq. (17) we get
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5 g" 0.000046
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IV. SIMULATION

For each sub-population, here are some parameters and
values to get the results of this simulation :

PARAMETERS VALUE
Nilai

TABLE L

Parameter
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; E‘R TTY' it means that lf the qm '.ralue increases, the value of Qgis
s\ creases too. The Fig (2b) shows that if the y, value increases

Bhe F|

then the @ value is decreased or if the Qp value increases then
the rate of mortality of aquatic is getting smaller.

This simulation illustrates the relationship between the
basic reproductff ratio (R;) with a mortality rate of
mosquitoes (g, ) and bite mosquitoes per day (b). In this case
the value of aquatic transition rate (1) is still varied.
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V. CONCLUSIONS

The value of @y is affected by the parameters at the time of
aquatic and adult mosquitoes. The greater the rate of pre-adult
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mosquito transition into adult mosquitoes (1), the greater the
value Qp. The greater the value of @y existence of mosquitoes
in the field increases. The values of basic offspring number is
very big contributed on fixed point disease-free-equilibrium

(DFE). Because of the existence of the disease-free-

ium is determined by a of basic offspring number Q. If

0> int remains disease free equilibrium must
exist.
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Sprin mber ( and R)<l, meaning

‘!

mosquitoes on the field but not transmit

uc virus. It also shows that presence of
mosquitoes is not always tr t the disfase, as shown in
the fixed point disease free rium.

3. If the basic @ng number >1, and the basic
(Rg=>1, m mg that the mosquito

’ ﬂ on%the field, existence of R, is also
uggest that ducing’ the course of infection has

produced more than secondary cases. This condition

also shows th mlcnatc So endemic conditions arise
W ue of Rt} >1
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