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Usutu and West Nile virus

A Transmitted between birds and mosquitoes
A Antigenetically similar

A Overlapping host range: 34 bird species that can get

Infected with both

A Overlapping vector range: most frequently detected in

Culex pip/lens mosquitoes Nikolay 2015.

A WNV: larger impact in humans and horses
A Usutu: blackbirds most severely affected
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Nikolay, B, A review of West Nile and Usutu virus co -
circulation in Europe: how much do transmission
cycles overlap?, Transactions of The Royal Society

of Tropical Medicine and Hygiene, Volume 109,

Issue 10, October 2015, Pages 6092618.

Monitoring Scheme Breeding Birds,

Sovon, Dutch Centre for Field
Ornithology
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Usutu virus In

the Netherlands

Observed emergence phase:

Rapid communication

Widespread Usutu virus outbreak in birds 1n the Netherlands,

'.] Check for updates

2016
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Usutu virus In the Netherlands

Observed emergence phase: Multiple wildlife surveillance schemes :
Rapid communication A Reported dead birds
Widespread Usutu virus outbreak in birds in the Netherlands, A PCR dead birds
2016 M) Check for updates A PCR live birds
JM Rijks'? , ML Kik'2?2 R Slaterus*, RPB Foppen*?, A Stroo®, J IJzer'2, J Stahl*, A Grone'? , MGP Koopmans’ A Ser()I()gy I|Ve b| rdS
, HP van der Jeugd® , CBEM Reusken’ . .
A Bird population trends

Eurosurveillance, 2016
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Is the main victim solely responsible for transmission?

Country USUV detection (2012-2021)
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Leveraging
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Model structure
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Transmission model

Mean monthly mosquito abundance

300001
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unaance S 20000 2017 201022013. Journal of Medical Entomology 52.2
— i £ — 2018 (2015); 185-198.
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Model input layers
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Data: blackbird point counts
NL: Meetnet Urbane Soorten & Meetnet
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FR: Common Bird Monitoring Scheme
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Transmission model

Bird movement

Daily dispersal (breeding vs non-breeding season)
Natal/ breeding dispersal

No mosquito movement
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Data: Vogeltrekstation NIOO-KNAW ringing and
dead recoveries of blackbirds in the Netherlands
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Transmission model

Infection dynamics

@ Biting rate & extrinsic incubation period & mosquito
mortality

Model input layers Bird dispersal Transmission model
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Inference
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Model calibration

Approximate Bayesian Computation with SMC sampler
A Calibration to multiple aspects of outbreak by using several types of blackbird surveillance data
A Use of summary statistics from full datasets

A Incorporate observation process when known
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Comparing model versions visually

A. Blackbird only

Blackbird population size
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Comparing model versions visually

A. Blackbird only

Blackbird population size
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B. Blackbird &
high -disperser

Blackbird population size
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Comparing model versions visually

A. Blackbird only B. Blackbird & C. Blackbird &
high -disperser no Usutu mortality &

estimated adult lifespan

Blackbird population size
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Comparing model versions visually

A. Blackbird only B. Blackbird & C. Blackbird & D. Blackbird &
high -disperser no Usutu mortality & high_dispersal &

estimated adult lifespan no Usutu mortality &
estimated adult lifespan
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Comparing model versions quantitatively

A Blackbird onl B. Blackbird & C. Blackbird & D. Blackbird & high -dispersal &
. blackpira only high -disperser no Usutu mortality & estimated adult lifespan no Usutu mortality & estimated adult lifespan
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Comparing model versions quantitatively

A Blackbird onl B. Blackbird & C. Blackbird & D. Blackbird & high -dispersal &
. blackpira only high -disperser no Usutu mortality & estimated adult lifespan no Usutu mortality & estimated adult lifespan
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Contributions from reservoir population
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So much for the past -

what about the future ?
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Future scenarios . Shared Soclo-economic Pathways

High social
sustainability

Low High - N
environmental SSPZ environmental O € _ H
sustainability sustainability scenarios
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Future scenarios . Shared Soclo-economic Pathways

LOW Extreme weather events [OW/

LOW Pollution HIGH
LOW Threats to biodiversity HIGH

Dellar, M., Geerling, G., Kok, K. et al. Creating the Dutch One Health . .
Shared Socio-economic Pathways (SSPs). Reg Environ Change 24, 16 LOW An | m al We Ifare |SS u eS H I G H

(2024). https://doi.org/10.1007/s10113-023-02169-1
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