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1 Supplemental Information Figures
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Fig. 1: Map of Barcelona municipality showing the grid of Mosquito Alert sampling
cells, spaced at 0.025 degrees latitude and longitude, in which the system collects
optional anonymized background tracks. Cartographic image created by the authors
from the the INE’s Digital Cartography Files [2] using R 4.4.1 [3] with ggplot2 3.4.4
[4] and ggspatial 1.1.9 [1].
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Fig. 2: Conditional effects plot of the relationship between census tract population
density and predicted probability of citizen scientists reporting adult mosquitoes or
mosquito bites in the Mosquito Alert General Participation Model, with all other
variables held at their means.
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Fig. 3: Conditional effects plot of the relationship between census tract percentage
of households composed of only one member and predicted probability of citizen sci-
entists reporting adult mosquitoes or mosquito bites in the Mosquito Alert General
Participation Model, with all other variables held at their means.
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Fig. 4: Conditional effects plot of the relationship between mean age of the census tract
population and predicted probability of citizen scientists reporting adult mosquitoes
or mosquito bites in the Mosquito Alert General Participation Model, with all other
variables held at their means.
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Fig. 5: Conditional effects plot of the relationship between census tract population
density and predicted probability during a given year of citizen scientists reporting
adult mosquitoes or mosquito bites within 200 m of a catch basin drain with known
mosquito activity that year in the Active Catch Basin Drain Participation Model, with
all other variables held at their means.
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Fig. 6: Conditional effects plot of the relationship between the census section pro-
portion of households composed of a single member and predicted probability during
a given year of citizen scientists reporting adult mosquitoes or mosquito bites within
200 m of a catch basin drain with known mosquito activity that year in the Active
Catch Basin Drain Participation Model, with all other variables held at their means.
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Fig. 7: Conditional effects plot of the relationship between the Mosquito Alert sam-
pling effort estimate and predicted probability during a given year of citizen scientists
reporting adult mosquitoes or mosquito bites within 200 m of a catch basin drain
with known mosquito activity that year in the Active Catch Basin Drain Participa-
tion Model, with all other variables held at their means.
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Fig. 8: Conditional effects plot of the relationship between the mean age of the census
section population and predicted probability during a given year of citizen scientists
reporting adult mosquitoes or mosquito bites within 200 m of a catch basin drain
with known mosquito activity that year in the Active Catch Basin Drain Participation
Model, with all other variables held at their means.
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Fig. 9: Robustness check for conditional effects of the relationship between the census
tract mean income per consumption unit and predicted probability during a given
year of citizen scientists reporting adult mosquitoes or mosquito bites within 200 m
of a catch basin drain with known mosquito activity that year in the Active Catch
Basin Drain Participation Model, with all other variables held at their means. In this
robustness check drains are used only if they are more than 200 m of any other drain
in the sample.
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Fig. 10: Robustness check for conditional effects of the relationship between the cen-
sus tract population density and predicted probability during a given year of citizen
scientists reporting adult mosquitoes or mosquito bites within 200 m of a catch basin
drain with known mosquito activity that year in the Active Catch Basin Drain Par-
ticipation Model, with all other variables held at their means. In this robustness check
drains are used only if they are more than 200 m of any other drain in the sample.
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Fig. 11: Robustness check for conditional effects of the relationship between the
section section proportion of households composed of a single member and predicted
probability during a given year of citizen scientists reporting adult mosquitoes or
mosquito bites within 200 m of a catch basin drain with known mosquito activity that
year in the Active Catch Basin Drain Participation Model, with all other variables
held at their means. In this robustness check drains are used only if they are more
than 200 m of any other drain in the sample.
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Fig. 12: Robustness check for conditional effects of the relationship between the census
tract mean income per consumption unit and predicted probability during a given
year of citizen scientists reporting adult mosquitoes or mosquito bites within 200 m
of a catch basin drain with known mosquito activity that year in the Active Catch
Basin Drain Participation Model, with all other variables held at their means. In this
robustness check drains are used only if they are more than 200 m of any other drain
in the sample.
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Fig. 13: Conditional effects plot of the relationship between proximity to private green
space and predicted Ae. albopictus probability in the Mosquito Alert Vector Model,
with all other variables held at their means.
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Fig. 14: Kernel density estimates of prediction points for which the model without
sampling effort over-predicts by more than 10 percentage points (compared to the
model with sampling effort), across the range of modeled values for: proximity to
private green spaces (GPI), mean housing age (HA), mean income per consumption
unit (INC), and percentage single person households (PSR).
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Fig. 15: Kernel density estimates of prediction points for which the model without
sampling effort under-predicts by more than 10 percentage points (compared to the
model with sampling effort), across the range of modeled values for: proximity to
private green spaces (GPI), mean housing age (HA), mean income per consumption
unit (INC), and percentage single person households (PSR).
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Fig. 16: Posterior predictive check of General Participation Model. Bars represent
observed presences (1s) and pseudo-absences (0s) in the data. Points show the posterior

predictive distribution’s mean, and whiskers show the central 90% of that distribution.
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Fig. 17: Posterior predictive check of Active Catch Basin Drain Model. Bars represent
observed presences (1s) and pseudo-absences (0s) in the data. Points show the posterior
predictive distribution’s mean, and whiskers show the central 90% of that distribution.
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Fig. 18: Posterior predictive check of Mosquito Alert Vector Model. Bars represent
observed presences (1s) and pseudo-absences (0s) in the data. Points show the posterior
predictive distribution’s mean, and whiskers show the central 90% of that distribution.
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Fig. 19: Posterior predictive check of Mosquito Trap Vector Model. Dark curve shows

the kernel density plot of the observed trap counts; light blue curves show kernel
density plots of 100 draws from the posterior predictive distribution.
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2 Supplemental Information Tables

District Overpredicted  Underpredicted
1  Ciutat Vella 1140 0
2 Gracia 807 0
3  Horta-Guinardé 490 0
4  L’Eixample 220 5
5 Les Corts 68 414
6 Sant Andreu 73 0
7  Sant Marti 672 0
8  Sants-Montjuic 421 0
9  Sarria-Sant Gervasi 343 250

Table 1: Number of precition points at which Ae.
albopictus probability is over-predicted and under-
predcited by more then 10 percentage points when
sampling effort is not accounted for (compared to the
model in which it is).

Covariates R-squared
Income 0.09
Single household  0.09
Sampling effort NA
Mean age 0.12

Table 2: Variance of each
covariate explained by the
rest of covariates of the Gen-
eral Participation Model,
estimated using a linear
model
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Covariates R-squared
Income 0.16
Single household  0.26
Sampling effort .10

Mean age 0.26

Table 4: Variance of each
covariate explained by the
rest of covariates of the
Active Catch Basin Drain
Participation Model, esti-
mated using a linear model
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MAVM1 MAVM2 MAVM3 MAVM4
Int. —2.34* —3.43* —3.40* —3.47*
[—2.46; —2.21] [—3.72; —3.14] [—3.59; —3.20] [—3.77; —3.19]
INC 69.90* 23.03* 62.93*
[33.77;103.21] [13.64; 32.20] [31.38;94.72]
INC sq. —23.59* —55.01* —24.20*
[—44.08; —2.05] [-65.45; —45.10]  [—45.21; —3.16]
GPI 1.56* 2.01* 1.52*
[1.21;1.90] [1.77; 2.25] [1.19;1.87]
Spatial Autocorr. icar icar none icar
Observations 21000 21000 21000 21000
Bayes R-sq. 0.21 0.21 0.03 0.21
SE Bayes R-sq. 0.01 0.01 0.00 0.01
ELPD —2737.90 —2714.29 —3245.23 —2711.81
SE ELPD 69.56 68.62 74.22 68.59

* Null hypothesis value outside 90% credible interval.
Table 6: Parameter estimates for Mosquito Alert Vector Models.

MTVMI1 MTVM2 MTVM3 MTVM4
Int. 1.79* 1.94* 2.51%* 1.96*
[1.48;2.12] [1.63;2.23] [2.50; 2.53] [1.67;2.26]
TMP 18.53* 17.49* 15.66* 17.50*
[17.89;19.21] [16.81;18.15] [15.03;16.35] [16.82;18.16]
TMP sq. —5.38%* —3.71* —3.85* —3.74%
[—6.01; —4.79] [—4.34; —3.09] [—4.45; —3.27] [—4.37; —3.12]
INC 1.48* 2.88* 1.65*
[0.06; 2.92] [2.41; 3.35] [0.15;3.12]
INC sq. —0.63 —0.32 —0.60
[—2.19;1.00] [—0.80;0.18] [—2.14;0.88]
ZI Int. —2.35% —1.69* —2.35%
[—2.54; —2.17] [—1.82; —1.57] [—2.54; —2.16]
Z1 TMP —9.62* —11.87* —9.66*
[—14.93; —4.60] [—16.08; —7.67] [—14.82; —4.43]
ZI TMP sq. 22.99* 17.98* 23.10*
[17.57;28.46] [13.66;22.11] [17.66; 28.50]
Random Intercepts trap trap none trap
Distribution Poisson Z1 Poisson Z1 Poisson Z1 Poisson
Observations 1368 1368 1368 1368
Bayes R-sq. 0.37 0.37 0.05 0.37
SE Bayes R-sq. 0.01 0.01 0.00 0.01
ELPD —8569.92 —7707.36 —11605.41 —7692.55
SE ELPD 411.42 357.50 702.71 354.52

* Null hypothesis value outside 90% credible interval.
Table 7: Parameter estimates for Mosquito Trap Vector Models.
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