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AK model is able to reproduce several observed features in Hantavirus epidemics such as refugia which
is foci of infection in the landscape. It also has qualitative and semi-quantitative success in explaining
observations such as spatia-temporal patterns in the epidemics. Besides, AK model can successfully explain
several field observations as environmentally controlled phase transitions, and thus provide an analytical support
to biological hypotheses such as the trophic cascade discussed in Yates et. ai, 2002(Abramson, 2007).

However, based on the AK result (as shown in Figure 1), there is no relation between K (carrying
capacity) and Ms (susceptible mouse) or Mi (infected mouse). In this paper we investigate in detail the
relationship between K and Ms or Mi due to the changes of data. This relation is important as the changes in K,
will affect the value of susceptible and infected mice. Thus, by changing the values of K, the relation between
them can be obtained.

Preliminary

The AK model for mouse population with two classes represented by Ms for susceptible mouse and Mi for
infected mouse is shown by Equation (I):

dMs MsM.
-- = bM - dis - -- - aMSMI

dt K
dMi MiM .- =-eMi - --+ aMsMl
dt K

(1)

where a, b, c and K are constant with
M is the total population,
a represent the rate of transfom1ation from susceptible to infected, due to fight when the population is over
crowded
b signifY the births of mice, given that all mice are born susceptible,
c characterizes the death rate for natural reason such that the rodent not infected by the virus carried by them,
K is caITying capacity that is the resource used by mice for the survival such as food and shelter and,
- ((MsM or MiM)/K) show the limitation process of population growth.

The range of the deer mice comprises a diverse landscape with a variety of habitats. The
inhomogeneous way in which this spatial extent affects local populations can be included in a spatially extended
version of the model, where Ms, Mi, and K become functions of a space variable x (Abramson, 2007). By using a
simple diffusion model for the transport mechanism of the population, the extended model is shown by Equation
(2):

d~:S = j(Ms,Mi) + DsV 2Ms

dMi = geMs, Mi) + DiV 2 Mi
dt

(2)

where f and g are the right-hand sides of Equation (I) and the included separate diffusion coefficients Ds and Di
for the two classes of mice (Abramson & Kenkre, 2002). The solution of Equation (2) and even its stationary
solution may be impossible to find, analytically, for an arbitrary function K(x) (Abramson, 2007).

Methodology

In this research, the Matlab programming has been used to generate the result when the data is changed. The
equation is solved by using Rungge-Kutta 4th Order Method where this method has the advantage of high order
local truncation error. Based on the AK result, the value of K is divided into few values depending on the
interval of years as shown in Table I. The value at the end of one partition becomes the initial value for next
partition. This is to make sure that the figure will be continuous through 20 year
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Conclusion

This study is conducted to investigate on the properties of AK model and the relationship between K and Ms or
Mi due to the changes of data. The result shows that changing in some of the data such as the transmission rate
responsible for infection, the birth rate and the natural death rate will affect the values of infected and susceptible
mice. As a conclusion, AK model is suitable to demonstrate the Hantavirus infection.
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