
Table S.1. Model parameters with functional forms of environmental dependence and prior distributions.
Median, blue line, and 95% confidence range, blue shade, of prior distributions are also plotted to aid in visualisation.

Model
Parameters

Description Prior Distribution References

Egg0
Initial number of non-diapausing eggs per
ovitrap

0 (fixed)

Egg∗0 Initial number of tagged eggs per ovitrap 0 (fixed)

Egg00 Initial number of diapausing eggs per ovitrap Uniform(0, 106)

Larva0 Initial number of larvae per ovitrap 0 (fixed)

Pupa0 Initial number of pupae per ovitrap 0 (fixed)

Naive0 Initial number of naive females per ovitrap 0 (fixed)

Adult0 Initial number of adult females per ovitrap 0 (fixed)

αpdens
Increase in carrying capacity per unit human
population density per ovitrap per day

Uniform(0, 1)

αdprec
Increase in carrying capacity per unit
precipitation per ovitrap per day

Uniform(0, 1)

αevap Fraction of carrying capacity retained daily Uniform(0, 1)

CPP

Critical photoperiod
(photoperiod: fraction of the day with
daylight)

Uniform(0, 1)

Tcrt
Critical air temperature
for laying diapausing eggs

N (21, 3) [1, 2]

ps Fraction of eggs tagged for diapause each day Uniform(0, 1)

pn
Fraction of diapausing eggs exiting diapause
each day

Uniform(0, 1)

∆T
Tw − Ta: The difference between water and
air temperature

N (0, 3)
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Model
Parameters

Description Prior Distribution References

αd1.1
αd1.2
αd1.3

Average development time for eggs

Functional form:
d1(Tw) = αd1.1 + αd1.2 Tw + αd1.3 T
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αd2.1
αd2.2
αd2.3

Average development time for larvae

Functional form:
d2(Tw) = αd2.1 + αd2.2 Tw + αd2.3 T
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3: [16]
4: [42]
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6: [41]
7: [27]
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9: [44]
10: [45]

αd3.1
αd3.2
αd3.3

Average development time for pupae

Functional form:
d3(Tw) = αd3.1 + αd3.2 Tw + αd3.3 T
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4: [27]
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Model
Parameters

Description Prior Distribution References

αbm.1
αbm.2
αbm.3

Time from becoming an adult to obtaining
first blood-meal

Functional form:
tbm(Ta) = αbm.1 + αbm.2 Ta + αbm.3 T
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Range: [0,∞)

20 10 0 10 20 30 40 50 60
Air temperature ( ◦ C)

0

5

10

15

20

D
a
y
s 

to
 f

ir
st

 b
lo

o
d
 m

e
a
l

1: [4]
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αF4.1

αF4.2

αF4.3

Number of eggs laid per female adult
mosquito per day

Functional form:
F4(Ta) = αF4.1 + αF4.2 Ta + αF4.3 T
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Range: [0,∞)
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2: [22]
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4: [29]
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8: [31]
9: [32]
10: [12]
11: [33]
12: [24]
13: [34]
14: [23]
15: [6]
16: [10]
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Model
Parameters

Description Prior Distribution References

αp0.1
αp0.2

Daily survival probability of diapausing eggs

Functional form:
p0(Ta) = αp0.1 + αp0.2 Ta

Range: [0, 1]
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1: [3]

αp1.1
αp1.2
αp1.3

Daily survival probability of non-diapausing
eggs

Functional form:

p1(Tw) = αp1.1
1

1+e(αp1.2−Tw)
1

1+e(Tw−αp1.3)

Range: [0, 1]
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6: [9]
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10: [13]
11: [3]
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Model
Parameters

Description Prior Distribution References

αp2.1
αp2.2
αp2.3

Daily survival probability of larvae

Functional form:

p2(Tw) = αp2.1
1

1+e(αp2.2−Tw)
1

1+e(Tw−αp2.3)

Range: [0, 1]
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1: [14]
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6: [10]
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8: [19]
9: [12]

αp3.1
αp3.2
αp3.3

Daily survival probability of pupae

Functional form:

p3(Tw) = αp3.1
1

1+e(αp3.2−Tw)
1

1+e(Tw−αp3.3)

Range: [0, 1]
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4: [12]

αp4.1
αp4.2
αp4.3

Daily survival probability of adults

Functional form:

p4(Ta) = αp4.1
1

1+e(αp4.2−Ta)
1

1+e(Ta−αp4.3)

Range: [0, 1]
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Model
Parameters

Description Prior Distribution References

kd23

Density-dependent reduction in the daily
survival probabilities of larvae and pupae

Functional form:
µt = (Larvat + Pupat)/Kt

pLD(µt) = e−kd23 µt

Range: [0, 1]
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1: [40]

αn23.1
αn23.2
αn23.3
αn23.4
αn23.5

Density- and temperature-dependent increase
in development times of larvae and pupae

Functional form:
µt = (Larvat + Pupat)/Kt

τ(Tw) = αn23.3 + αn23.4 Tw + αn23.5 T
2
w

d23(µt, Tw) = αn23.1 µ
αn23.2 τ(Tw)
t

Range: [1,∞]
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