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CONTEXT
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e Bluetongue (BT) - endemic in several tropical,
Before 2006

subtropical and temperate climate regions

e Endemic zones are expanding their borders

BT outbreaks are occuring more and more north:
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in 2006, BT passed for the first time latitude 50°N

of the movement

restriction policy in France during the 2006
bluetongue virus episode (BTV-8)
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OBJECTIVES

1. ldentify environmental 2. Simulate past, present and future
determinants Culicoides population dynamics

which will help in.. which will help in..
e Improving our knowledge of Culicoides biology e Ildentifying potential impacts of climate change
e Studying the causes of shifts in seasonal activity e Detecting regions exposed to higher risk
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MATERIALS & METHODS

P A spatio-temporal Culicoides species dataset produced by the French
'\GBI F surveillance program from 2009 to 2012
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Culicoides spp. population composition per region (2009 - 2012)

Entomological data

4 year study
~ 200 traps = 1-2 traps / department
~ 62 traps employed per week
= 14895 trapping sessions
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Spatiotemporal data
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Abundance model

Number of C. obsoletus! C. scoticus

Altitude

- Livestock density in canton

predictor type:

Vegetation Index (6 week avg.) Il Meteorological

- Sheep density in canton
- Wind speed (6 week avg.)

Soil moisture (3 week avg.)

Landscape

M Livestock

130

100+

20

Partial dependence plot (PDP) threshold reached

decrease

0 10 20 30

~33°C
Average max. temperature

RESULTS

SPATIAL + TEMPORAL PERFORMANCE VALIDATION

Spearman’s rho
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PREDICTIONS UNDER FUTURE CLIMATE CHANGE SCENARIOS

RCP8.5 (2050-2059)

/\‘.4\ . .
Ba Historical (1996-2005)
T\ ' --r;“ g e
;, y fﬁ&,
gt N
= 4
EhS =
= i 25T
?\{ T Duration in weeks
it (historical median)
&?}e\ia-" g 52
] SEE LR LR ol 1. L 50
=0 ,I a Eal %-4
2 ol A4 Variation in activity length 40
compared to historical median R 30
{in weeks) ,z_
5 |
RCP8.5 (2080-2089) K 10
5’ 0
0
-5
-0
-15
-20
25 :
o fﬁk
o



Closing remarks

Growing amount of fine-scale data

Tools to exploit
the granularity
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