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Background

B Telae {e06s gl Rl 204 Tt = Origin in Southeast Asia
- " g | |
o s - * = Albania 1979, Italy 1990
e = Competent vector for dengue, Zika and
sy Chikungunya
N = OQutbreaks in Croatia, France, and Italy

not viewable in the
main map extent*

* |n Portugal since 2017

Malta

» Climate change may increase suitabllity

= Urban areas particularly vulnerable:

o heat island effect, higher urban temperature

(o Gy i amplifies climate change

Bix (ES)

Qg | vecera 1 . o supply of mosquito breeding sites in man-made
Py ] e f A water containers and through irrigation

. Samal |

S ST A T S L S S S o availability of potential hosts and dynamics of

urban movements - increased risk of disease

European Centre for Disease Prevention and Control spread

https://www.ecdc.europa.eu/en/publications-data/aedes-albopictus-current-known-distribution-march-2022
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Objectives

» Public health concerns fostered research on the suitablility to the establishment of the species in Europe

= Different suitability models have been developed - distinct data sources and methods, equally valid

estimates of the potential distribution of the species

» Do the models agree?

» Consensus levels differ over Europe?
» Hotspots of (dis)agreement?

» Suitability in urban areas?

» Variations expected In the future?
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Methods — data collection

The global distribution of the arbovirus 0.25° GIS-based fu:uvem'intering and
vectors Aedes aegypti and Ae. albopictus Caminade et al. (2012%) Europe '15 km 1960-2009 2030-2050 SRES A1B | seasonal activity); Multi-criteria
Mort S Kmer Mo £ Sk, K Dk, e N W’ ) decision analysis
nawre ARTICLES Campbell et al. (2015} Global 0.16666 19502000 2041-2060 SRESBl | MaxEnt
mlcrObIOIOg}I https://doi.org/10.1038 /s41564-019-0376-y o= IE knj
. 0,050 Support vector machine (SVM);
Past and future spread of the arbovirus vectors Ding et al. (2018)" Glohal . k 1970-2000 Gradient boosting machine
Aedes aegypti and Aedes albopictus ~ = R (GBM); random Forest (RF)
MoritzU.G.Kraemer ©"2342%, Robert C.Reiner Jr*%2, QOliver J.Brady>54?, Jane P. Messina’84?,
MarisGibrt, Daid gt Dindong Y, Kinborl s’ LcasEark L Marck, Kraemer et al. (2015'%, 2019°) | Global “'g‘iﬁiﬁa 1960-2014 2050 RCP60 | Boosted regression trees (BRT)
PHLOSORHICAL Climate change influences on global :
- distributions of dengue and chikungunya Proestos et al. (2015)° Global 146875 2000-2009 2045-2054 SRES A2 | Fuzzy-logic
rsth.royalsocietypublishing.org virus vectors - S} ]{.TI':I
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Research = Rogelio Danis-Lozano® and A. Townsend Peterson R'EIEIETE- {2[”. 5} Glﬂbﬂ] ~55 ]'LT“ 1961 1990 ml-E'rP':llﬂ.tjﬂ'n] SRES Bl ljJEﬂimlnﬂﬂl ELHEIl}"SiS
'FFER_P?S?ECEFTJ)CN%LB Dengue: recent past and future threats 30
o | oges santos and Meneses, (2017)'* | Global i 1950-2000 MaxEnt
rsth.royalsodietypublishing.org Department of Zookogy, University of Oxford, South Parks Read, Oxford X1 3PS, UK - m
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Present and future projections of habitat
suitability of the Asian tiger mosquito,
a vector of viral pathogens, from global

25 km

Present-day
7 models

Future
5 models

resolution

climate simulation
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Methods — consensus analysis

Transform continuous

data Iin
presence/absence

Harmonise spatial

resolution

|dentify patterns of
common and
divergent areas

ldentify future
trajectories

Functional Urban

Areas (GISCO)

|dentify thresholds
based on percentiles
of known occurrences
(fixed omission)

Up/downscale
values to 25 km
resolution

Nr. matching cells

Classify level of
consensus

Binary data (25 km)

- Absence
- Presence

Difference between
major categories

Spatial overlap with
classes distribution,

2"d International Conference on Urban Risks | Lisbon 23-25 June

among two present and future
timeframes conditions
Categories Present (7 models) Future (5 models)

CiEl Sl 5 to 7 models agree

uncertainty

High
uncertainty

Suitable, low

uncertainty

unsuitable

4 to 5 models agree
unsuitable

Only 3 or 4 models
agree

Only 2 or 3 models
agree

5 to 7 models agree
suitable

4 to 5 models agree
suitable




Methods — suitability of urban areas

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).

62 urban areas

* Large metropolitan (above 1.5 million people)

o Amsterdamyy

' . » Metropolitan (250,000 to 1.5 million people)

I a Vel N | ™
ol0h

Overlap with classes

Majority of class within FUA boundaries
AND

Worst-case scenario

(1/3 territory with most negative transition)

Suitability for Ae. albopictus - future patterns
Unsuitable Uncertain | Suitable

CZ3 Urban areas

Projection WGS84
Esri, Garmin, GEBCO, NOAA NGDC, and other contributors
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Results

Present-day

8% unsuitable

32% uncertain
60% suitable

Unsuitable cities located in the northeast of the
continent, in Scandinavia and the Baltic region
(Copenhagen, Goteborg, Riga and Vilnius).

High disagreement (uncertainty) in cities located in
the British Isles and Central Europe

(Leeds, Edinburgh, Berlin and Prague). " suitability to Aedes albopictus
s g @8 Unsuitable () Uncertain @ Suitable
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Results

Future (worst-case scenario)

0% unsuitable

13% uncertain
87% suitable

Strongest variation (unsuitable to suitable) seen In
Scandinavian cities (Goteborg and Copenhagen).

Most cities In Ireland, UK and central Europe become
suitable (Dublin, Berlin and Krakow).

High disagreement (uncertainty) remains in cities
located in Eastern Europe, north British Isles and central PR ottty to Aedes albopictus

Iberia (drought). L5 b % @@ Unsuitable (73 Uncertain @ Suitable
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Conclusions

Suitability to Aedes albopictus:

d Nowadays, 60% of large urban areas (out of 62 analyzed) are suitable to the establishment of the Asian Tiger mosquito.

Only 8% are unsuitable.
d In the future (around 2050), none will be unsuitable and 87% will be suitable
1 SSP3 population prediction - people potentially exposed Is estimated to be over 100 million

d  Suitabllity to Aedes albopictus 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
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