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1. Additional information on input data

Figure S1.1 showise location of the 70 trapping sites distributed over 10 municipalities in the provinces
of Trento and Bellunghelocation of the studyareawith respect to themap of Italyis shown in tle

inset Figure S1.2 showie daily average temperatur@seasured in the 10 municipalities for the two
mosquito seasons; the meaver different trapsromthe same municipalitis reported Between mid

June and September, temperatures in 2015 were cambgdnigher than corresponding ones registered
inthe same dates in 2014. The figure shows that temperature variability across sites is smaller than
inter-year variability.



Figure S1.1Map of trapping locations and corresponding municipedit Inset:location in Italy of the study area.
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FigureS1.2 Temperatures over time at each site and for the stadyyears.



2. Mosquito population nodel
Equations for the mosquito population model are taken fré&d and reported below.
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E, L, P and V represent populations in the four developmental stages of mosquitoes, i.e. eggs, larvae,
pupae and adult msquitoes respectivelfixed nodel parametersre the stagespecific mortality )
and developmental rates] from one stage to the nexdy, whoseinverserepresents thegonotrophic
cycle;andthe number of eggs per ovipositior;, all fixed parameterare temperaturede pendent
according to functions described i&3,except for i, whichis setto 60 $3. Free modeparametersare
the capture rate", which is different from zero only in days where traps are active (hence the
dependence on timein the equation); and theoefficients codingensitydependercefor larval
mortality, as, whichvary bysitesandyeary, and represent a measure of the habitat suitability.
Parameters were calibratetd reproducecapture data according to an MCMC pedare based on the
Poisson likelihood of captuseas describetlllyin [S]. For each site, year, disease, intervention
scenario and coverage value, 100 sets of parameter values were sampled from the posterior
distributions of the calibrated mosquito paation model; to account for model stochasticity, 100
random repetitions were run for each parameter set.

Table S1 reports the mean and 95% confidence intenthlegbosterior distribution of fregparameters,
while Figure S3.1 showsamparison betweeobserved (black dots) and modptedicted (red dots
with 95% confidence interval) captures at all sites and in the two y&hesR computed between
observed and modepredicted values is 077

Habitat suitability parameter Capture rate (%/day)
Site 2014 2015 Mean 95%ClI
Mean 95%CI Mean 95%CI
Feltre 445 41.449.1 32.6 29.834.9
Povo 27.5 24.830.0 31.9 28.1-:35.1
Riva del 30.0 26.632.6 33.6 30.7-36.0
Garda
Santa Giusting 34.5 30.3-38.6 25.2 23.327.3
Strigno 3.7 3.1-4.4 3.2 3.0-3.7 1.64 1.531.73
Tenno 155 12.419.6 32.0 29.6-34.2
Tezze 25.2 22.2-28.2 28.8 26.3-31.9
Trento 24.9 22.1:27.4 25.8 23.628.2
Belluno 6.5 458.7 7.9 7.09.0
Rovereto 22.9 17.4-30.2 - -

Table S1Estimatedsite- and year specific habitat suitabilittand capture rate parameters
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Figure2.1. Comparison between observed and mepiedicted captures in each sitd) 2014; B) 2015



In Figure S2.2 wehow modeipredicted densiiesof adult female mosquitoes in the absence of control
interventionsfor the two seasons and 10 study sites
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Figure S2.2Modelpredicted adult density by site and year.

3. Modeling larvicides

The population model was modified include larvicide interventias We denote bycthe intervention
coverage, i.e. the proportion of all breeding sitaswhichlarvicide treatment is actually performed. We
assume that aquatic stages (eggs, larvae and pugr@sgqually distributed acss treated and

untreated catch basis so that, for examplég eaea = C EaNd B nyeated = (£C) Eand similarly for larvae and
pupae Larvicidal treatmentis assumed to instantaneously kill existing larvae, therefore the total larval
population just after treatment, L), will be given by

L(T) =@ - ) (T) (Eq. S2)



where Tand T. are, respectivelythe timesimmediately beforeand immediately after initiation of the
treatmentintervention. For the duration of treatment, eggs hatching in treated catch basins are
assumedo die without developing into larvae; furthermore, the densitgpendent mortality
parameterss reducedaccordngly, in order to account for theéecrease in th@umber of viable
breeding sites. Thereforéor the duration of treatment onlythe equation regulating the dynamics of
larvae is represented by Equation S3.

0 Q p 00 a4 p —— QO (Eq.S3)

For each type of intervention (public only or supplemented by the involvement of private citizens), we
assessethrvicide effectivenesgndertwo coverage values representingsalisticrange. In general,
coveragecan be expressed as

~

W (Eqg. S4)

whereqis the fraction of (public or private) catch basins which are effectively treateth enthe total

number of existing (public or privatbjeeding sitesEquivalentlyb can be expressed terms of the

breeding sitedensity per unit aredn a largescale survey of different types of breeding sites conducted
inurban areas in northern Italp, it was found that 94% of the pupal population was produced within
catch basins, while other tys of wateffilled containers (such as plant saucers, drums and buckets)
contributed marginally to the abundance of adult mosquitoes. Based on these findings, we
approximated the number of breeding sites in a given area with the number of catch basins;
furthermore, we did not consider the effect of control interventions directed to the removal of other
water-filled containersVector control interventions by municipalities can be designed to cover all public
catch basins; however, some catch basins may tssed or treatment may be ineffective for various
reasons, e.g. flushingilutionor rapid dissolution of the larviciggoduct therefore, we assumed that

Jpub IS between 85% and 95%. Results from a pilot study on the involvement of citizens in mosquito
O2y GNRBE FTNBY {ly aAOKStS IftftQ!/ RAISE | Gttt G206Y
between 45% and 55% (F. Baldacchino, personal communication). The much lower coverage of private
interventions depends on seveligsuesincluding the pesence of abandoned premises, difficulties in
contacting reference persons, occasional denial of collaboration, and the actual compliance of citizens
nominally adhering to the program. For what concerns the density of catch basrigmse our
estimatesorad dzNIS& O2y RdzOG SR Ay { |y arerdida& pidtstudyvihicn! RA 3 S
foundby,,,=16.8 per hectare and R, around30.7 per hectare (F. Baldacchino, personal
communication)These results are consistewith a previous survein northern Italy{S3, which
estimatedb,,,between 7 and 19 per hectare abgl, at about 36.3 per hectardVith the given

estimates fogandb, we obtain a range faralisticcoveragevalue sof about 30% to 50% fqaublic
interventions (whereg,n,=0), and 60% to 75% for interventions inclugingate premises

We considered 2#hterventionscenarios, which differ by the number of treatments (effort level) within
a mosquito season and by starting date. We considered between 4 amétments within a season,
and we assume that eachtteeatmentis performed 30 days after the last treatmesab that the effect

of larvicide is kept constant throughout the interventidhossible starting dates were sampétd
intervals of 15 daybetween the F'of May and the $of September, and we considered only scenarios
whoseoveralleffectiveness end before Octobet (Figure S.1). In this way, we obtain€cenariosvith
single interventions, 7 with two treatments, 5 with three treatmentsle8 with four treatmentsthe

latter covelingalmost the whole mosquito seasdfor interventions with involvement of private



citizens, we assumier simplicitythat treatments in private premises are perfectly synchronized with
public ones.

Effort level
u 1 ]
m 2 ]
u 3 I
]
4 - ! | |
I
I
! ! |
I
]
! | |
! |
|
I N A
I
|
I N
| |
I
> 0 c - s = o a T °
s § S 5 ° 3 Z E’ & 5)‘» o
Date

Figure S.1. Scenarios for larvicide intervention considered in our analysis. Horizontal bars indicate the 30 days

window of effectiveness of a single intervention:tRRatments are performed after 30 days since the start of the
last treatment.

FiguresS3.2 reportshe resulting average density of female mosquitoes in the different municipalities
and years by different effort levels of public larviciding, under optimally timed interventions and for the
two values of coverage. Figure S3.3 reports analogous numbahsfpublic and private intervention



Figure S.2. Expected density of female mastpeswith optimally timed interventionsn public breeding sitefor
different coverages and effort levels, disaggregated by site and year.



