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Tables:

Table S1. The total number of presence data points for each Culex species used in model
development, after filtering by the 30 km radial buffer.

Culex species VectorBase VectorMap NEON PHON WADOH Total
Pipiens 27 81 13 96 29 246
Restuans 33 51 21 122 0 227
Salinarius 74 70 19 66 0 229
Tarsalis 150 71 20 28 31 300
Erraticus 35 43 18 15 0 111
Nigripalpus 20 46 13 0 0 79
Quinquefasciatus 45 76 15 10 0 146

Note: PHON is the Public Health Department of Ontario and WADOH is the Washington State
Department of Health.



Table S2. Final model specifications and performance metrics for each species.

Mean Mean

Culex species Efjs:er: };rélél Test Difference héeRanl g;: t \(SEE {{;Zt AICc  AAICc parjrgcfters
AUC AUC
Pipiens LQH 10 092 0.91 0.022 0.121 0.006 4261 43 37
Restuans LQ 2 0.87 0.86 0.018 0.115 0.007 4033 45 21
Salinarius LQH 20 0.85 0.83 0.019 0.115 0.004 4309 140 11
Tarsalis LQH 20 0.85 0.84 0.015 0.099 0.005 5658 300 15
Erraticus LQ 10 087 0.85 0.034 0.136 0.035 2049 20 11
Nigripalpus L 5 089 0.87 0.039 0.129 0.012 1362 12 13
]%ZZ%Z LQH 10 0.90 0.88 0.024 0.131 0.011 2754 29 23

Note: The feature classes are denoted as L for linear function, Q for quadratic function, and H for hinge function. Regularization
parameters are denoted as “A”, “AUC” is area under the curve, and “OR” is omission rate.



Table S3. Summary of environmental factors important for each of the seven Culex species

obtained from the literature review

Variable class for Environmental Relationships between Region over which
Species References
distribution modeling  variables factor and mosquito conclusions were made
Culex Gulf Coastal Plain of
Land cover Agricultural wetlands ~ Positive [79]
erraticus Georgia, USA
Encountered more often in
Trees and buttress
Land cover hollow trees, and buttress Costa Rica [80]
roots
roots
Higher number of
Land cover Bermuda grass mosquitoes oviposited in San Antonio, TX, USA [81]
traps with Bermuda grass
Land cover Unshaded Prefers these conditions Venezuela [82]
Climate Warm Prefers these conditions Venezuela [82]
Vegetated waters in
Land cover Prefers these conditions Venezuela [82]
flooded pastures
Land cover Swamp Prefers these conditions Venezuela [82]
Land cover Lagoon Prefers these conditions Venezuela [82]
Land cover Ground pools Prefers these conditions Venezuela [82]
Land cover Open areas Prefers these conditions Venezuela [82]
Land cover Eastern red cedar Prefers these conditions Oklahoma, USA [83]
Deciduous
Land cover Prefers these conditions Oklahoma, USA [83]
woodlands
Culex Precipitation of driest St. Johns County, FL,
Climate Positively correlated [65]
nigripalpus month USA
Precipitation in St. Johns County, FL,
Climate Negatively correlated [65]
wettest month USA
Temperature St. Johns County, FL,
Climate Negatively correlated [65]
seasonality USA
Mean temperature of St. Johns County, FL,
Climate Negatively correlated [65]
coldest quarter USA
St. Johns County, FL,
Land cover Urban Negatively correlated [65]
USA
St. Johns County, FL,
Climate Isothermality Negatively correlated [65]
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significantly between 20 and
24C

Mostly urban and suburban
mosquito
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Table S4. Percent environmental variable contribution during Maxent model development for each Culex species.

Environmental variable Pipiens Restuans  Salinarius Tarsalis  Erraticus  Nigripalpus  Quinquefasciatus
Annual mean temperature 14.7 0.2 0.6 214 0.0 0.9 18.2
Temperature annual range 0.1 0.7 0.0 0.0 0.1 0.0 0.2
Mean diurnal temp. range 2.3 0.9 0.0 0.0 0.0 0.0 23
o Max. temp. in the warmest month 0.0 6.6 0.0 8.9 0.0 0.1 2.7
<
;é Min. temp. in the coldest month 1.6 1.1 0.4 2.6 11.8 0.3 13.8
© Annual mean specific humidity 1.8 0.7 8.3 0.8 0.0 0.5 0.0
Specific humidity in the most humid month 6.4 0.4 5.8 14.1 15.7 71.7 1.3
Specific humidity in the least humid month 0.4 1.6 0.0 1.9 0.6 2.0 0.4
Evergreen/deciduous needleleaf trees <0.1 17.5 0.2 0.0 0.0 4.3 0.6
Evergreen broadleaf trees 0.0 0.4 0.0 0.0 0.5 1.2 8.7
Deciduous broadleaf trees 0.5 1.0 0.0 0.8 0.3 0.3 0.1
Mixed/other trees 0.3 1.0 0.0 0.8 2.3 0.2 2.0
& Shrubs 0.0 19.2 4.9 0.1 3.7 0.3 53
§ Herbaceous vegetation 0.0 15.7 0.3 0.3 3.8 1.2 1.8
2 Cultivated and managed vegetation 8.8 2.9 34.1 35.8 36.7 53 4.0
<
— Regularly flooded vegetation 0.0 2.4 0.0 0.0 0.0 0.1 0.0
Urban/built-up 57.4 11.7 33.8 12.0 13.3 1.8 329
Snow/ice 0.0 0.0 0.0 0.3 0.0 0.0 0.0
Barren 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Open water 2.7 2.7 0.2 0.0 1.4 1.2 1.3
8
'-g Evenness of EVI 0.0 34 0.0 0.0 0.7 1.2 0.1
=
... Elevation 2.9 6.1 5.1 0.2 9.1 2.5 3.6
=
% Roughness index 0.0 0.4 0.3 0.0 0.1 0.5 0.0
% Slope 0.0 2.8 2.3 0.0 0.1 3.6 0.5
F

Terrain ruggedness index 0.0 0.6 3.7 0.0 0.0 0.8 0.1




Figures:

Figure S1. Maps of the environmental training area unique to each species used for the Maxent
models across North America for (a) Cx. pipiens, (b) Cx. restuans, (c) Cx. salinarius, and (d) Cx.
tarsalis. These were created by buffering the data based on the median distance from each
presence data point to the centroid of all presence points. Ten thousand background points are
randomly sampled from the shaded environmental training area when running Maxent.
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Figure S2. Maps of the environmental training area unique to each species used for the Maxent models across North and South
America for (a) Cx. erraticus, (b) Cx. nigripalpus, and (¢) Cx. quinquefasciatus. These were created by buffering the data based on the
median distance from each presence data point to the centroid of all presence points. Ten thousand background points are randomly
sampled from the shaded environmental training area when running Maxent.
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Figure S3. After extrapolating the Maxent models across North America, areas that are
highlighted have novel climate or environmental conditions relative to the background
environmental training dataset. This is unique to each species: (a) Cx. pipiens, (b) Cx. restuans,
(¢) Cx. salinarius, and (d) Cx. tarsalis.
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Figure S4. After extrapolating the Maxent models across North and South America, areas that are highlighted have novel climate or
environmental conditions relative to the background environmental training dataset. This is unique to each species: (a) Cx. erraticus,
(b) Cx. nigripalpus, and (c) Cx. quinquefasciatus.
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Figure S5. Maps of the difference between the maximum and minimum suitability output
amongst the ten bootstrapped replicates (i.e., the range) to show areas of high or low uncertainty
in our models for species in North America: (a) Cx. pipiens, (b) Cx. restuans, (¢) Cx. salinarius,

and (d) Cx. tarsalis.
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Figure S6. Maps of the difference between the maximum and minimum suitability output amongst the ten bootstrapped replicates
(i.e., the range) to show areas of high or low uncertainty in our models for species in North and South America: (a) Cx. erraticus, (b)
Cx. nigripalpus, and (c) Cx. quinquefasciatus.

60°N 60°N 60°N

40°N 40°N 40°N

20°N- 20°N{ 20°NA

0°/ 0°] 0°]
20°S. 20°5 20°5 |
40°5 40°S | 40°S |
I -7& -
60°S Culex erraticus 60° Culex nigripalpus 60°S Culex quinquefasciatus
130°W 100°W 70°W 40°W 130°W 100°W 70°W 40°W 130°W 100°W 70°W 40°W
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 0.00.1 0.2 0.3 0.4 0.50.6 0.7 0.8 0.9 1.0 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Relative habitat suitability Relative habitat suitability Relative habitat suitability



