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= Public health concerns fostered research on the suitability to the establishment of the species in Europe
= Different suitability models developed — distinct data sources and methods, equally valid estimates of the

potential distribution of the species
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Published predictions of suitability — consensus analysis

Transform
continuous data in
presence/absence

Identify patterns of
common and
divergent areas

Harmonise spatial
resolution

Functional Urban
Areas (GISCO)

ldentify future
trajectories

Identify thresholds
based on percentiles
of known occurrences

Nr. matching cells Spatial overlap with

Difference between classes distribution,

Up/downscale values ! '
major categories

to 25 km resolution Classify level of

(fixed omission)

consensus

among two timeframes

present and future
conditions

Categories Present (7 models) Future (5 models)

SREIELIEROITA 5 to 7 models agree 4 to 5 models agree
uncertainty unsuitable unsuitable

High Only 3 or 4 models Only 2 or 3 models
uncertainty agree agree
Binary data (25 km)

o ot ] 2012 B ~osonce SIclJSMIVAN 5 to 7 models agree 4 to 5 models agree
aminade et al., . . )
B Presence uncertainty suitable suitable

Database of known occurrences (Kraemer et al., 2015).
n=335
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Functional urban area (FUA) - a city and its commuting zone. A densely inhabited city and a less densely populated

commuting zone whose labor market is highly integrated with the city (OECD, 2012).
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62 metropolitan areas
* Large metropolitan (above 1.5 million people)

* Metropolitan (250.000 to 1.5 million people)

3 medium-size urban areas
* 3 medium areas (100.000 to 250.000 people),

in Corsica, Sardinia and Estonia
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Suitability of urban areas to the presence of Aedes albopictus

Suitability class per 25 km cell, using the 3 major categories (traffic light scheme)

Spatial overlap between cells and urban areas boundaries

Baseline scenario - assigning to each urban area the category with wider spatial coverage (majority, >50%)

Worst-case scenario — 1/3 urban area covered by a more unfavorable variation than given by the baseline

Traffic-light scheme Most favorable situation from the human viewpoint
(unsuitable with low uncertainty)

High uncertainty, regarding either suitability and
unsuitability

Most negative situation, with suitability for the
mosquito being consensual across models
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Suitability for Ae. albopictus - future trajectories

Number of models with predicted suitability to Ae. albopictus

4 5 I : i,"‘/" —<:*._..- = Fd A% ¥ I ++ unsuitable + uncertain (unsuitable) [l = suitable
: yrar + unsuitable = uncertain Il + suitable
Shsyltable s 2 S Sultable Cm—— I = unsuitable + uncertain (suitable) [l ++ suitable S
European countries Reojection WGSE4 ) < e Projection WGS84
Esri, Garmin, GEBCO, NOAA NGDC, and other contributors

Esri, Garmin, GEBCO, NOAA NGDC, and other contributors

Table S2. Classification and color scheme defined to represent the major categories and future trajectories of
suitability for de. albopictus

Present conditions Future trajectories

Timeframe Trajectory
Mujor categories | Present Future Conde Description
Equally unsuitable

_- Higher unﬁeﬂamty {towards suitable)

Much more suitable

[ - | Faulweeniy

More suitable

Unsuitable,
low uncertainty

Suitable regions will encompass
21% more area, adding to the 47%
of the continent that is suitable
nowadays

Areas of high uncertainty (high
disagreement between models) High uncertainty | 2
mainly in eastern Europe, northern
Britain, Ireland and central Spain

-+ Much more unsuitable

| 2 |+ | Higher uncertainty (towards unsuitable) |

Equally suitable

Suitable,
low uncertainty

=3
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Present conditions Future conditions
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o7 evilla

e

~ Suitability for Ae. albopictus - future patterns
' Unsuitable Uncertain = Suitable

s
O unsuitable Uncertain (@) Suitable

s : CQ Urban areas

Esti, Garmin, GEBCO, NOAA NGDC, and other contributors 4 Escl Garmin, GEBCO, NOAA NGDC, and other contributors

>

12% unsuitable 0% unsuitable

39% uncertain 17% uncertain

49% suitable 83% suitable
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Cities located in northern Europe expected to undergo the
most severe changes (from unsuitable to suitable)

Arhus, Copenhagen, Gothenburg, Stavanger

Cities of central Europe, Great Britain and lIreland are
expected to become suitable (from uncertain today)

Berlin, Dublin, Geneva, London, Prague, Vienna
Uncertainty remains in the future for cities such as:

Edinburgh, Madrid, Munich, Warsaw
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Patterns and trends of suitability to Aedes albopictus:

v" Nowadays, West and South Europe suitable. Climate change will aggravate conditions (increase suitability)
v" In about 30 years, Ae. albopictus will find suitable areas in 68% of the European continent
v 83% of large urban areas (out of 65 analyzed) predicted as suitable in the future (2050). None unsuitable

v Suitability to Aedes albopictus in Europe raises public health concerns. Need to integrate monitoring and

control measures of vectors

Consensus analysis of existing models:

v' Transformation of the original data. Details specific to each model were lost

v" Able to identify hotspots of high and low suitability for Ae. albopictus, and areas with high inter-model

mismatch (uncertainty)

v Contribute to transfer scientific outputs (numerous and divergent) into tangible and consensual policies



J useon | s @@=z e

MPRTOALE D Lo Comtre e Estundcn Coogpinhcen

scientific reports

Explore content ~  Journal information ¥ Publish with us «

nature * scientific reports * articles * article

Article | Open Access | Published: 10 May 2021

Wide and increasing suitability for Aedes albopictus in
Europe is congruent across distribution models
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Abstract

The Asian tiger mosquito (Aedes albopictus), a vector of dengue, Zika and other diseases, was
introduced in Europe in the 1970s, where it is still widening its range. Spurred by public health
concerns, several studies have delivered predictions of the current and future distribution of

the species for this region, often with differing results. We provide the first joint analysis of
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