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to the biology of the pathosystem. The model simulates the spread of the disease across 

a heterogeneous landscape depending on the location and timing of introduction, the 

distribution of host plants, the rate of infection growth in infected olive groves and both 

short- and long-distance dispersal. Long-distance dispersal seems to be a crucial feature 

of the Xylella epidemic, causing rapid spread of the disease over large areas but in an 

unpredictable manner. To try to estimate long-distance dispersal, we use Approximate 

Bayesian Computation to calibrate the epidemiological model to observed detections in 

surveillance monitoring data from 2013 to 2018. I will present results from the model 

calibration, comparing long-distance dispersal estimates from models specified for different 

long-range dispersal mechanisms. This will inform discussion on the roles of mechanisms 

such as vehicle transport and wind dispersal in spreading Xylella at regional scales. 

An epidemiological model for the short-range spread of Xylella fastidiosa 
and the assessment of eradication management measures 
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Abstract: Early detection of the new outbreaks of Xylella fastidiosa and knowledge of the 

disease dynamics are key elements for an effective management of new foci. These 

elements where explored in the Update of the Scientific Opinion on the risks to plant health 

posed by Xylella fastidiosa in the EU territory, recently published by EFSA. In this opinion, 

a short-range spread model was used to investigate the spatial dynamics of a new outbreak 

in a free area and to comparatively assess the control measures aimed at local eradication 

of the disease. A process-based approach was used to describe the bacterial growth in a 

plant in relation to the symptoms/disease progression, the population dynamics of the 

spittlebug and the vector-mediated transmission. The model parameters were derived from 

the data acquired on the spread of X. fastidiosa subsp. pauca in olive groves in the Apulia 

region. Four epidemiological scenarios were considered combining host susceptibility and 

vector abundance. Four management options were considered to account for the timeline 

for the detection and for the implementation of control measures, efficacy of vector control 

and plant removal. Simulation results showed that the spread rate of the disease increases 

over time with a non-linear pattern depending on the scenario components. High efficacy 

of nymph and adult vector control and short delay in detection and implementation of 

control measures are key factors for the successful eradication of an outbreak in a free 

area. Model structure and flexibility make it possible to explore a wide range of conditions 

to account for different vector species, bacterial strains, vegetation components, landscape 

structures (homogeneous, heterogeneous but continuous, patchy) and combinations of 

management options. This makes the model a suitable tool to support decision making for 

the drafting and management of emergency plans related to new outbreaks. 

Risk maps and risk-based surveillance for early detection of Xylella 
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Abstract: Recent detections of infected plant samples in the French regions of Corsica and 

Provence-Alps-Côte d’Azur rise the concern of a possible dissemination of the disease to 

other areas of continental France, where susceptible crops with high economic value are 

intensively cultivated, such as vineyards, olives and almonds. In this work, we develop a 

machine learning approach in order to predict the risk of infection for all continental France 

at a fine spatial scale. The proposed species distribution model learns from past 

observations of the disease and tries to understand which and how abiotic factors correlate 

with the presence of the bacteria. Provided with more than 100 possible explanatory 




