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Predicting spatial prevalence of tick pathogens In
Northern Europe using satellite imagery
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Background

« Spatial distribution of ticks and the pathogens they
transmit Is a key tool to assess human risk for tick borne

* 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).
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Objectives

\the ticks pathogen prevalence
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* To model the probabillity of presence of different ticks
pathogens In flve European countries using environmental
variables extracted from satellite Iimagery

* To map the probability of presence of ticks pathogens

» To analyze If the probabillity of presence its correlated to
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Observed prevalenc of
tick pathogens

Environmental predictors
from satellite imagery

Methods

Data collection: pools of 25 Ixodes ricinus
nymphs from 13 sites (England, France,
Netherlands, Denmark, Sweden)

Machine Learning
modelling
Random Forest
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Probability of presence map

Model validation: Jackknife

Technical University of Denmark

Results

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

Candidatus Neoehrlichia mikerensis
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‘

2
=
c
=
o
3
=
®

00000000

0

0000000

Probabllity of presence

T
gy / PRI MR
\ &,“ . - _— . ro

Jack knife Candiatus N. mikurensis

Predicted
01 03 05 07

I
0.0

T I I
0.4 0.6 0.8

presence

P=0,01523
Borrelia garinil
Observed Prevalence Probability of
30 oan 7 N F o
- ‘ﬁ A o
¥ 3= }
%"2 :oj\; ;?fgf fgh«;
% G
%?‘i : j
%} A B
R S elrer

Jack knife Borrelia garinii

0.1 02 03 04

Predicted

l
0.0

l
0.1

I [ [ [ I
0.2 0.3 0.4 0.5 0.6
Observed

P=0,05589

-~

\pathogens

Conclusion

* Pathogen prevalence differed between sites
» Observed prevalences fit the environmental data

* [t IS possible to predict and model spatial
variation in prevalence of some tick-borne
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