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Model Equations

Human Dosing Model with Movement in the High Transmission Area

dSH

dt
= µ− ΛHSH + ωPH + σAH − cSH + (1− b)r2T

′

H3 + r2TH2 − µSH +
p21
m

[SL − SH ]

dDH

dt
= λρΛHSH − aDH + (ν + dΛH)ρAH − µDH +

p21
m

[DL −DH ]

dAH

dt
= (1− λρ)ΛHSH − gAH − σAH − cAH − (ν + dΛH)ρAH − µAH +

p21
m

[AL −AH ]

dTH1

dt
= aDH − r1TH1 − µTH1 +

p21
m

[TL1 − TH1]

dT
′

H1

dt
= r1TH1 − r2T

′

H1 − µT
′

H1 +
p21
m

[T
′

L1 − T
′

H1]

dTH2

dt
= cSH − r1TH2 − µTH2 +

p21
m

[TL2 − TH2]

dT
′

H2

dt
= r1TH2 − r2T

′

H2 − µT
′

H2 +
p21
m

[T
′

L2 − T
′

H2]

dTH3

dt
= cAH − r1TH3 − µTH3 +

p21
m

[TL3 − TH3], (1H)

dT
′

H3

dt
= r1TH3 − r2T

′

H3 − µT
′

H3 +
p21
m

[T
′

L3 − T
′

H3]

dPH

dt
= gAH + r2T

′

H1 + br2T
′

H3 − ωPH − γΛHPH − µPH +
p21
m

[PL − PH ]

dSHa

dt
= ω

′
PHa − ΛHSHa − µSHa +

p21
m

[SLa − SHa]

dDHa

dt
= λ

′
ρΛHSHa − aDHa + ν

′
ρAHa − µDHa +

p21
m

[DLa −DHa]

dAHa

dt
= (1− λ

′
ρ)ΛHSHa − gAHa − ν

′
ρAHa − µAHa +

p21
m

[ALa −AHa]

dTHa

dt
= aDHa − r1THa − µTHa +

p21
m

[TLa − THa]

dT
′

Ha

dt
= r1THa − r2T

′

Ha − µT
′

Ha +
p21
m

[T
′

La − T
′

Ha]

dPHa

dt
= γΛHPH + r2T

′

Ha + gAHa − ω
′
PHa − µPHa +

p21
m

[PLa − PHa]
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Human Dosing Model with Movement in the Low Transmission Area

dSL

dt
= µ− ΛLSL + ωPL + σAL − cSL + (1− b)r2T

′

L3 + r2TL2 − µSL +mp12[SH − SL]

dDL

dt
= λρΛLSL − aDL + (ν + dΛL)ρAL − µDL +mp12[DH −DL]

dAL

dt
= (1− λρ)ΛLSL − gAL − σAL − cAL − (ν + dΛL)ρAL − µAL +mp12[AH −AL]

dTL1

dt
= aDL − r1TL1 − µTL1 +mp12[TH1 − TL1]

dT
′

L1

dt
= r1TL1 − r2T

′

L1 − µT
′

L1 +mp12[T
′

H1 − T
′

L1]

dTL2

dt
= cSL − r1TL2 − µTL2 +mp12[TH2 − TL2]

dT
′

L2

dt
= r1TL2 − r2T

′

L2 − µT
′

L2 +mp12[T
′

H2 − T
′

L2]

dTL3

dt
= cAL − r1TL3 − µTL3 +mp12[TH3 − TL3], (1L)

dT
′

L3

dt
= r1TL3 − r2T

′

L3 − µT
′

L3 +mp12[T
′

H3 − T
′

L3]

dPL

dt
= gAL + r2T

′

L1 + br2T
′

L3 − ωPL − γΛLPL − µPL +mp12[PH − PL]

dSLa

dt
= ω

′
PLa − ΛLSLa − µSLa +mp12[SHa − SLa]

dDLa

dt
= λ

′
ρΛLSLa − aDLa + ν

′
ρALa − µDLa +mp12[DHa −DLa]

dALa

dt
= (1− λ

′
ρ)ΛLSLa − gALa − ν

′
ρALa − µALa +mp12[AHa −ALa]

dTLa

dt
= aDLa − r1TLa − µTLa +mp12[THa − TLa]

dT
′

La

dt
= r1TLa − r2T

′

La − µT
′

La +mp12[T
′

Ha − TLa]

dPLa

dt
= γΛLPL + r2T

′

La + gALa − ω
′
PLa − µPLa +mp12[PHa − PLa].

Models (1H) and (1L) form a 32 × 32 system of linear ordinary equations with one

non-trivial steady state in 32 coordinates. The steady state value can be com-

puted and its exact value numerically found for reasonable experimentally observed

malaria related parameter ranges.
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