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Vectors of the Arctic
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This species has been nominated as among 100 of the "World's Worst" invaders

Vector of 24 pathogens, such as dengue and chikungunya virus 

Historical Spread
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Aedes albopictus – Geostatistical Model 
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Different Models
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Aim: Involve vector ecology to do a better job
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What is the cold tolerance of Aedes albopictus eggs?

Low Temperature Survival
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F‐value P‐value

Temperature  329.2 < 0,0001

Duration 16.2 < 0,001

Hatching Success
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Where would be winter survival of Aedes albopictus possible?

Winter Survival

Surface air temperature



Winter Survival

ARCTIC
coldest night 

 in 02/2011
02‐06

http://daac.gsfc.nasa.gov/giovanni

Surface air temperature



Winter Survival

Surface air temperature

ARCTIC
coldest night 

 in 02/2011
02‐06

http://daac.gsfc.nasa.gov/giovanni



Winter Survival

Petoukhov

 

& Semenov

 

2010 J Geophys

 

Res ‐

 

Atmos

ARCTIC
SAT anomaly

 in 2006
January



Conclusion

First Asian
 

tiger
 

mosquito
 

seen
 

in Bayreuth



Conclusion

Biological knowledge on winter survival
of Aedes albopictus:

• Ecological importance of the absolute
minimum temperature

• More realistic development of risk maps 

• Support for vector control measurements



E  ENT

Winter Ecology



E  ENT

Winter Ecology

Cedrus
libani

Calocedrus
decurrens

Sequoia
sempervirens

Cold Acclimation
 

of Trees



Team

Prof. Dr. Carl Beierkuhnlein
Department of Biogeography

Dr. habil Jürgen Kreyling
Winter Ecology

Nils Tjaden
Vector‐borne

 
Diseases

Anja Jaeschke
Biogeographical

 
Modelling

Reinhold Stahlmann
GIS

University of Bayreuth, Germany
Biogeography
stephanie.thomas@uni‐bayreuth.de
0049 921 552307



Publications
Fischer D., Thomas S.M., Neteler

 

M., Tjaden

 

N.B., Beierkuhnlein

 

C. (2014):

 
Climatic

 

suitability

 

of Aedes albopictus in Europe referring

 

to climate

 

change

 

projections: Comparison

 

of 

 
mechanistic

 

and correlative

 

niche

 

modelling

 

approaches.

 
Eurosurveillance. 19 (4).

Thomas S.M., Beierkuhnlein

 

C. (2013):

 
Predicting

 

ectotherm

 

disease

 

vector

 

spread

 

‐

 

Benefits

 

from

 

multidisciplinary

 

approaches

 

and directions

 

forward. 

 
Naturwissenschaften

 

100(5):395‐405.

Tjaden

 

N.B., Thomas S.M., Fischer D., Beierkuhnlein

 

C. (2013):

 
Extrinsic

 

incubation

 

period

 

of dengue: Knowledge, backlog

 

and applications

 

of temperature‐dependence.

 
PLOS Neglected

 

Tropical

 

Diseases

 

7(6): e2207. 

Fischer D., Thomas S.M., Suk

 

J.E., Sudre

 

B., Hess A., Tjaden

 

B., Beierkuhnlein

 

C., Semenza

 

J.C. (2013):

 
Climate

 

change

 

effects

 

on Chikungunya transmission

 

in Europe: Geospatial

 

analysis

 

of vector´s climatic

 
suitability

 

and virus´ temperature

 

requirements.

 
International Journal of Health Geographics

 

12(51).

Thomas, S.M., Obermayr, U; Fischer, D; Kreyling, J; Beierkuhnlein, C (2012):

 
Low‐temperature

 

threshold

 

for

 

egg survival

 

of a post‐diapause

 

and non‐diapause

 

European aedine strain, Aedes 

 
albopictus (Diptera: Culicidae)

 
Parasites

 

& Vectors, 5(100).

Fischer, D., Thomas, S.M., Niemitz, F., Reineking, B., Beierkuhnlein, C (2011):

 
Projection

 

of climatic

 

suitability

 

for

 

Aedes albopictus Skuse (Culicidae) in Europe under

 

climate

 

change

 
conditions

 
Global and Planetary

 

Change, 78(1‐2), 54‐64.



IPCC Scenarios



•
 

Globalisation
 

of trade and traffic with unintended 
introduction of vectors and pathogens

•
 

Species range shift towards poles, animal husbandry 
expand into the Arctic, domestic pets follow the people

•
 

Climate change shifts areas at risk for vector-borne 
diseases

•
 

Knowledge of suitable areas for new vector 
establishment and disease transmission can focus 
monitoring and surveillance

•
 

Biosecurity
 

measurements at habours
 

and airports can 
reduce the risk of introduction

On the way
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