
 1 

S1 Text: Derivation of survival equations 

 

The instantaneous, stage specific survival can be written as: 

 

𝑆𝑖(𝑡) = 𝑒
−∫ 𝜇𝑖(𝑡)

𝑡
𝑡−𝜏𝑖(𝑡)

𝑑𝑡
    ( Equation A ) 

 

where 𝑖 = {𝐽, 𝐴}, 𝐽 and 𝐴 denote juvenile and adult mosquito populations, respectively, 𝜇𝑖(𝑡) is the stage-specific 

mortality and 𝜏𝑖  is the stage-specific development time. First, the derivative of Equation A is taken to give: 

 
𝑑𝑆𝑖(𝑡)

𝑑𝑡
= 𝑆𝑖(𝑡) [

𝑑

𝑑𝑡
(−∫ 𝜇𝑖(𝑡)

𝑡

𝑡−𝜏𝑖(𝑡)
)]   ( Equation B ) 

 

which is further evaluated as: 

 
𝑑𝑆𝑖(𝑡)

𝑑𝑡
= 𝑆𝑖(𝑡) [

𝑑

𝑑𝑡
(𝑡 − 𝜏𝑖(𝑡))𝜇𝑖(𝑡 − 𝜏𝑖(𝑡)) −

𝑑𝑡

𝑑𝑡
𝜇𝑖(𝑡)]            ( Equation C ) 

 

and subsequently as: 

 
𝑑𝑆𝑖(𝑡)

𝑑𝑡
= 𝑆𝑖(𝑡) [(1 −

𝑑𝜏𝑖(𝑡)

𝑑𝑡
) 𝜇𝑖(𝑡 − 𝜏𝑖(𝑡)) − 𝜇𝑖(𝑡)]  ( Equation D ) 

 

Since 
𝑑𝜏𝑖(𝑡)

𝑑𝑡
⁄ = 1 − (

𝑔𝑖(𝑡)
𝑔𝑖(𝑡 − 𝜏𝑖(𝑡))

⁄ ), then this can be substituted into Equation D to give: 

 

𝑑𝑆𝑖(𝑡)

𝑑𝑡
= 𝑆𝑖(𝑡) [(1 − 1 −

𝑔𝑖(𝑡)

𝑔𝑖(𝑡−𝜏𝑖(𝑡))
)𝜇𝑖(𝑡 − 𝜏𝑖(𝑡)) − 𝜇𝑖(𝑡)]     ( Equation E ) 

 

which simplifies to 

 
𝑑𝑆𝑖(𝑡)

𝑑𝑡
= 𝑆𝑖(𝑡) [

𝑔𝑖(𝑡)𝜇𝑖(𝑡−𝜏𝑖(𝑡))

𝑔𝑖(𝑡−𝜏𝑖(𝑡))
− 𝜇𝑖(𝑡)].   ( Equation F ) 
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