S1 Text: Derivation of survival equations

The instantaneous, stage specific survival can be written as:

t
S;(t) = e_ft—ri(r) ni(t)at ( Equation A )

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

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

which is further evaluated as:

and subsequently as:

Since dri(t)/dt =1

which simplifies to

0 = 5,0) [ ( [— (t))] ( Equation B )
dsl(t) =5,(t) [dt (t Tl(t))/ll(t -7(0) - —Hz(t)] ( Equation C)
ds; (t) =5, [( dn(t)) lh(t -1 (t)) Hz(t)] ( Equation D)

— (g i(®) /gi (t —7,( t)))’ then this can be substituted into Equation D to give:

das;(t it .
dE ) = = 5;(t) [(1 -1- 7 (‘f (T)(t))) ul(t T (t)) Ml(t)] ( Equation E )
d51(t) gi®Out—7; () .
= S;(t) [ 9 1(i—2(D) lh(t)]- ( Equation F)
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