
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Nov 09, 2017

Predicting spatial prevalence of tick pathogens in Northern Europe using satellite
imagery

Cuellar, Ana Carolina; Schou, Kirstine Klitgaard; Moutailler, Sara; Fach, Patrick; Delannoy, Sabine; van
der Wal, Fimme Jan; de Koeier, Aline; Chirico, Jan; Aspán, Anna; Juremalm, Mikael; Mansfield, Karen;
Phipps, Paul; Fooks, Tony; Bødker, Rene

Publication date:
2016

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Cuellar, A. C., Schou, K. K., Moutailler, S., Fach, P., Delannoy, S., van der Wal, F. J., ... Bødker, R. (2016).
Predicting spatial prevalence of tick pathogens in Northern Europe using satellite imagery. Poster session
presented at SVEPM, Helsingør, Denmark.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43257006?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/predicting-spatial-prevalence-of-tick-pathogens-in-northern-europe-using-satellite-imagery(821c88d8-02ad-444c-b3dc-f0df2df2574c).html


Predicting spatial prevalence of tick pathogens in 

Northern Europe using satellite imagery 

 

DTU VET 

National Veterinary Institute 

Section for Epidemiology 

Technical University of Denmark 

 

Bülowsvej 27 

1870 Frederiksberg C  

 

Corresponding author: 

 

Ana Carolina Cuellar 

PhD student 

 

Phone:  +45 71 61 98 22  

Email: anacu@vet.dtu.dk 

 

• Spatial distribution of ticks and the pathogens they 

transmit is a key tool to assess human risk for tick borne 

diseases 

 

• Tick pathogens are related to the presence of suitable 

hosts which depend on environmental factors    

 

• We hypothesis therefore that the spatial prevalence can 

be modelled using predictors variables obtained from 

Earth Observation satellites (Big Data).  

Background  

Objectives  

• To model the probability of presence of different ticks 

pathogens in five European countries using environmental 

variables extracted from satellite imagery  

 

• To map the probability of presence of ticks pathogens 

 

• To analyze if the probability of presence its correlated to 

the ticks pathogen prevalence 

Methods   

Results 

Conclusion 

The model was significant for 2/7 of the species, 

Candidatus Neoehrlichia mikerensis 

Probability of presence  Observed Prevalence 

P=0,01523 

Probability of presence  

Borrelia garinii 

P=0,05589 

Probability of presence map 

Environmental predictors 

from satellite imagery  

Machine Learning 

modelling  

 Random Forest  
 

Observed prevalence of 

tick pathogens 

Model validation: Jackknife 

•Pathogen prevalence differed between sites 

 

•Observed prevalences fit the environmental data  

 

• It is possible to predict and model spatial 

variation in prevalence of some tick-borne 

pathogens 
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Observed Prevalence 

Data collection: pools of 25 Ixodes ricinus 

nymphs from 13 sites (England, France, 

Netherlands, Denmark, Sweden)  


