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Fig. 1: malaria risk areas in Amazon states, Brazil, 2003. 

Source: Sivep-Malária. Ministry of Health.
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Mathematical model of mosquito population dynamic

Seasonality in the immature forms and constant density-
depending
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where: 
++ ℜℜ:V  is the populational density of mosquito adult female at +ℜ∈t ; 

( ) ++ ℜℜ− :)( δε t  or ( ) +ℜ∈− δε is the diference between the female recruitment rate to the 
adult age and her natural death rate; 

+ℜ∈k  is the carrying capacity; 
+ℜ∈δ  is the death rate induced by predation . 

 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

−−
=

δε
δδε )()(* tktV  Equilibrium point

If 0=δ , then ⎟
⎠
⎞

⎜
⎝
⎛

−
−

=
δε

δε )()(* tktV . In this case the population is osciling. 



5

Parameters Estimation

Source: PPD, MCT, 1997
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The carrying capacity is estimated as the
average on the mosquitoes population

density in March and September. 
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Mathematical model of mosquito population dynamic

Parameter estimation
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In the absense of any growth factor, 
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In the absense of any limiting factor, 
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Biological cicle egg – adult:  0.51/month 
Survival rate egg – adult:  57% 
Number of eggs/female:  220 eggs (50% males and 50% females) 
Survival rate diary of adult mosquitoes:  80.4% 
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Hipothesis of model
•Humans – constant size; 

•Mosquitoes – varying size;

•Humans – both of sex and ages;

•Mosquitoes – only adult females;

•Without migration in humans or mosquitoes;

•Homogeneous mixing;

•Without immunity;

•The fecundity rate for infected people is the same;

•Whithout mortality in infected people;

•Both of humans and mosquitoes are born susceptible;

•The recovery rate is depending on treatment type;

•The seasonality is considered;
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The Mathematical Model
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The Mathematical Model
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Mosquitoes: susceptibles – exposed – infectious
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The Mathematical Model
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Estimation
Life expectancy of human population: 60 years 

Then:    1 0,00139 /
720

monthµ = =  

Biting rate 
hbia
gc

=  

where hbi is the human bitting index and gc is the gonotrophic cycle. 

[ ]1,0, ∈cb  
We take 1== cb  

Latent period –10 days for human and 5 (1) days for mosquitoes: 
 



Estimation

Infectious period: period since the end of latent period until the 
elimination of gametocytes in the organism. 
 
treatment 
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