Supplementary Information

The model
The equations specifying the evolution of the compartments of mosquitoes, birds and humans are as follows:
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with forces of infection equal to
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Supplementary Tables

Supplementary Table 1. Ability of MIMESIS-2 to
correctly model West Nile virus (WNV) human confirmed
cases. Reported are the absolute numbers of municipalities
with observed (OBS) and modelled (MOD) cases, for each
of six possible ranges of infected humans values (IH)

IH OBS MOD
1-3 67 66
4-10 50 52
11-20 20 19
21-30 9 8
31-40 3 2
>40 5 6

SUM 154 153




Supplementary Table 2. List of parameters of the MIMESIS-2 model.

Parameter Value Interpretation Reference
_ 0.7988
b b,(T) = 1+ 1.231 % e-0187(1-20) Birth rate, larvae !
- 2 _
mL m,(T) = 0.0025 «T? — 0.094 = T + 1.0257 Mortality rate, larvac 1
b, (T)
by bu(T) ==, Birth rate, mosquitoes !
m ™ = m(T)
M my(T) = 10 Mortality rate, mosquitoes !
ym(T) = 0.0093 * T — 0.1352,T > 15°C Rate with 1/ym extrinsic- !
™ incubation period
ym(T) =0,T <15°C
1 Fraction mosquitoes non- !
) SuD)=1-
M u(D) 1+ 1775.7 * e1559(D-18.177) diapausing
0.344 Mosquitoes biting rate !
k KT = 171231 » eoteaa—20)
(d a-1 e Birth rate, birds !
bs F)
bp(d) =~
5(d) AT @
0.02if T <19.25°C WVV transmission probability 2
0.04 lf 19.25 < T < 21.75°C (mosquitoes to blrds)
pu(T) =<0.06if 21.75 < T < 24.25°C
pm 0.20if 24.25 < T < 26.75°C
0.34if T > 26.75°C
ms 0.00034 Mortality rate, birds 3
0.28if T <19.25°C WNV transmission probability 2
0.39if 19.25 < T < 21.75°C (birds to mosquitoes)
pg(T) =<50.50if 21.75 < T < 24.25°C
pB 0.56 if 24.25 < T < 26.75°C
0.62if T > 26.75°C
oB 0.4 Removal rate, birds 3
B 1.0 Rate with 1/ym intrinsic 3
incubation period
VB 0.05 Fraction birds dying due to See methods section
infection
Fraction of bites given from 4
VB 0.7 mosquitoes to birds acting as
amplifying hosts
bu 0.000033 Birth rate, humans 3
my 0.000034 Mortality rate, humans 5
H ry = by —my Reproduction rate, humans 5
OH 0.5 Removal rate, humans 3
i 0.25 Transition rate from exposed 3
to infected, humans
i 0.004 Fraction humans dying due to 3

infections
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Sp.o(municipality)= Am(municipality) * ba(municipality)

Imo (municipality, year)

Num.min(municipality)=c*50,000/3600 * An(municipality)

Smo(municipality)= Nu,min

Kg(municipality)=1.2 * Sgo
Kwm(municipality)= Ks(municipality)*30

Nuo(municipality)

Fraction of bites given from
mosquitoes to humans that,
after the virus is transmitted,
will lead to reported human
WNV cases
Area of municipality m
Birds density
Initial population of
susceptible birds
Initial population of infected
mosquitoes
Minimum number of non-
diapausing mosquitoes
Initial population of
susceptible mosquitoes
Carrying capacity, birds
Carrying capacity, mosquitoes
Initial number of susceptible

humans

After calibration

See methods section

After calibration

After calibration

See methods section

See methods section

6




Supplementary Table 3. List of abbreviation included in the manuscript.

Abbreviation Description

WNV West Nile virus

WNF West Nile fever

WNND West Nile neuro-invasive disease

MIMESIS Spatial dynaMIcal Model for wESt nlle virus
HCDCP Hellenic Centre for Disease Control and Prevention
ECMWF European Centre for Medium Weather Forecast
Lum Larvae Mosquitoes

Sm Susceptible Mosquitoes

Em Exposed Mosquitoes

Im Infectious Mosquitoes

S Susceptible Birds

Es Exposed Birds

Is Infectious Birds

Rs Recovered Birds

Ds Dead Birds

S Susceptible Humans

Eu Exposed Humans

In Infectious Humans

Ru Recovered Humans

Du Dead Humans

MSE Mean Square Error

POD Probability of Detection

MIS Miss Rate

FAR False-alarm rate

CSI Critical Success Index

IH Infected Humans (annual aggregation at each municipality)
IHwmop Modelled TH

IHops Observed TH

WY Week of the year with first human WNV appearance (at each municipalty)
WY mop Modelled WY

WY oss Observed WY

SD Standard Deviation




Supplementary Figures
Bias of the model
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Supplementary Figure 1. (a) For MIMESIS-2, difference between yearly modelled (IHwop) and observed
(IHogs) human infections, for each municipality and year. True negative cases (3,514) are excluded from the
plot. Of the remaining 386 hits are depicted with empty circles, misses with filled circles, and false alarms
while filled squares. The filled black line represents the mean bias, while the dashed lines represents the
+standard deviation and +2 standard deviations. (b) Same quantities for MIMESIS.



Bias in the week of first infection

50F

40 :
|

30 |
|

20 |

10

WYMOD WYOBS
(=}

10t —+ :
20} :
|
30} |
-40 } —_L—
:':
MIMESIS-2 MIMESIS

Supplementary Figure 2. Boxplots of the differences between the modelled (WYwmon) and observed (WY ogs)
week of first appearance for MIMESIS-2 and MIMESIS across all years and municipalities. True negatives
excluded.
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