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1 Review of mechanistic model for invasive Aedes
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2 Parameters used in dynamAedes
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3 Model core equations
The core set of equations that determine the size and dynamics of egg (E), juvenile (J)
and adult (F ) compartments in cell s, day t is:

Es,t = Elaid
s,t + Esurvive

s,t − Ehatch
s,t (1)

Js,t = Ehatch
s,t + Jsurvive

s,t − Jemerge
s,t (2)

Fs,t =
Jemerge
s,t

2
+ F survive

s,t (3)

The components of equations 2-4 can be synthetically described as:

Elaid
s,t ∼

∑
F lay
s,t

Poisson(RE) (4)

Where RE is a vector of number of eggs of length s in day t derived from a temperature-
dependent function. F lay

s,t correspond to adult females which have matured eggs and can
lay eggs for 2 days in a row.

Esurvive
s,t ∼ Binomial(Es,t−1,ΠEs) (5)

Where ΠEs is a vector of length s containing the probabilities of egg survival in day t
derived from a temperature-dependent function.

Ehatch
s,t ∼ Binomial(Esurvive

s,t−1 ,ΠEh) (6)

Where ΠEh is a vector of length s containing the probabilities of egg hatching in day
t derived from a temperature-dependent function.

Jsurvive
s,t ∼ Multinomial(Js,t−1,ΠJs) (7)

Where ΠJs is a vector of length s containing the probabilities of juvenile survival
in day t derived from the combination of temperature-dependent and density-dependent
functions.

Jemerge
s,t ∼ Multinomial(Js,t−1,ΠJe) (8)

Where ΠJe is a vector of length s containing the probabilities of adult emergence in
day t derived from a temperature-dependent function.

F survive
s,t ∼ Binomial(Fs,t−1,ΠFs) (9)

12



Where ΠFs is a vector of length s containing the probabilities of adult survival in day
t derived from a temperature-dependent function.
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4 Aedes sp. response curve

Figure 1: Overview of the temperature-dependent functions used in the model for the four
Aedes species
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Figure 2: Overview of the temperature-dependent functions used in the model for Ae.
aegypti

15



Figure 3: Overview of the temperature-dependent functions used in the model for Ae.
albopictus
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Figure 4: Overview of the temperature-dependent functions used in the model for Ae.
japonicus
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Figure 5: Overview of the temperature-dependent functions used in the model for Ae.
koreicus
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Figure 6: Overview of the photoperiod-dependent diapause incidence function used to in
the model for Ae. albopictus and Ae. japonicus. The Ae. japonicus function was used for
Ae. koreicus as well.
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5 Juvenile-habitat water volume parameter sensitivity

Figure 7: Sensitivity analysis on the effect of A) the variability of introduced propagules
and juvenile-habitat water volume on the Percentage of successful introduction, B) the
variability of the juvenile-habitat water volume on the median individual abundance.
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6 Aedes aegypti and Ae. albopictus regional scale case
study

Figure 8: Predicted percentage of establishment of Ae. aegypti Ae. albopictus in Cali-
fornia (USA) for the years 2011-2016 and 2013-2018, respectively. Only pixels having a
probability of successful introduction >0 are shown. The red dots represent the counties
where the species have been found.
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7 Aedes koreicus population dynamics punctual scale case
study

Year Month CI 2.5% CI 25% CI 50% CI 75% CI 97.5% Observed Ae. Koreicus

2016 May 0.00 1.45 5.26 13.74 31.22 2
2016 June 0.00 1.37 6.36 14.40 40.64 5
2016 July 0.00 2.32 11.85 32.62 101.76 3
2016 August 0.70 24.57 66.65 128.03 266.00 9
2016 September 0.18 14.52 37.37 88.27 175.66 37
2016 October 0.00 0.24 1.18 3.14 10.17 0
2017 May 0.02 0.51 2.67 7.85 18.44 9
2017 June 0.29 2.75 10.60 28.57 55.28 8
2017 July 3.67 10.91 30.62 85.53 186.93 10
2017 August 7.24 32.50 74.18 159.67 283.74 24
2017 September 0.61 8.79 31.48 88.08 156.47 2
2017 October 0.08 0.82 2.20 4.98 11.06 2
2017 November 0.00 0.00 0.00 0.00 0.14 0
2018 April 1.66 5.26 11.54 22.25 34.30 0
2018 May 1.73 3.22 5.73 9.18 13.21 1
2018 June 1.57 5.81 10.52 22.29 32.89 6
2018 July 13.74 29.99 48.04 74.34 98.01 7
2018 August 37.83 71.67 109.27 157.55 201.00 29
2018 September 54.55 82.03 112.57 147.58 179.09 24
2018 October 2.13 2.90 3.77 5.89 7.80 6
2018 November 0.00 0.00 0.00 0.08 0.15 0

Table 6: Model validation for Aedes koreicus model in Trento (NE Italy)
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