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❖ Pierce's disease (PD) is considered one of the main threats to winegrowers worldwide

◼ Correct epidemic risk assessment is crucial to minimise economic losses, both by avoiding 
over and under estimations

◼ PD is led by vector-host-pathogen interactions modulated by climatic variables

◼ We consider these interactions in a two layer model to assess the risk of PD establishment 
worldwide

The whole system should be integrated in a single framework for proper risk assessment

INTRODUCTION

The annual economic cost in California alone has been estimated at more than 
$100 million

Images from Freepik.com
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THE MODEL

Fit of in optimal climatic conditions.

Transmission layer governed by

Vector layer directly influences
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THE MODEL

Climatic layer based on experimental and observational data.

• MGDD → Relates Xf growth rate with temperature

• CDD → Relates the winter curing effect with temperature

Fit of in optimal climatic conditions.

Transmission layer governed by

Vector layer directly influences

Cumulative probability 
of plant curing

Cumulative probability
infection establishment

Temperature data from ERA5-Land reanalysis dataset (1981-2020)



5

THE MODEL

Climatic layer based on experimental and observational data.

• MGDD → Relates Xf growth rate with temperature

• CDD → Relates the winter curing effect with temperature

Fit of in optimal climatic conditions.

Transmission layer governed by

Vector layer directly influences

Evolution equation for 
the infected population 

Cumulative probability 
of plant curing

Cumulative probability
infection establishment

Temperature data from ERA5-Land reanalysis dataset (1981-2020)
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VALIDATION

Highest risk predictions in 
known affected areas:

• California
• Apulia
• Balearic Islands

Validation with spatio-temporal 
collected data in the USA
(~ 90% accuracy)

* dashed lines in maps indicate transition zones
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PREDICTIONS
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FUTURE RISK OF PD ESTABLISHMENT (2050)

Present and future risk can 
be assessed worldwide!
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