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Quick Decline Syndrome of Olive (OQDS) 

Kick-off meeting XF-ACTORS (16 Nov 2016)  
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 To estimate the probability of Xf occurrence in south-
eastern Italy based on climatic variables and spatial 
factors 

 

Objectives 
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 To estimate the probability of Xf occurrence in south-
eastern Italy based on climatic variables and spatial 
factors 

 

 To better understand the role of climate and spatial 
dependency in Xf spread 

Objectives 
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 Response variable 

– Presence/absence of Xylella fastidiosa (Xf) 

 

Variables 
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2013-2014: Response variable: Xf presence/absence 

Data source:  
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2015: Response variable: Xf presence/absence 

Data source:  
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2016: Response variable: Xf presence/absence 

Data source:  
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Response variable: Xf presence/absence 

Data source:  
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2013-2014: Response variable: Xf presence/absence 

Data source:  
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 Response variable 

– Presence/absence of Xylella fastidiosa 

 

 Covariates 

Variables 
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Climate data: 1950-2000 (resolution 5′ (arc min)) 
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Köppen-Geiger classification 
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Winter minimum temperature thresholds (ºC) 
(as per A.H. Purcell) 
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 Response variable 

– Presence/absence of Xylella fastidiosa 

 

 Covariates 

– Minimun winter temperature (ºC) 

– Mean temperature (ºC) April-October (214 days) 

– Accumulated degree days April-October (Tbase=15ºC) 

Variables 
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2013-2014: Covariates.Minimum winter 
temperature (ºC)  



17 
European Conference on Xylella fastidiosa 2017: finding answers to a global problem 

2013-2014: Covariates. Mean temperature (ºC) 
April-October (214 days)  
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2013-2014: Covariates. Accumulated degree days 
April-October (Tbase=15ºC)  



19 
European Conference on Xylella fastidiosa 2017: finding answers to a global problem 

Bayesian inference 

Posterior 

 distribution 

Prior 

 distribution 
Likelihood (data) 

 ADVANTAGES 

– Include prior information 

– Fit complex models 

– Posterior distribution of the parameters 

• Interpretation: confidence interval vs. credible interval 

 DISADVANTAGES 

– To find an expression for the posterior distribution 

• Simulation 
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Bayesian inference 

Posterior 

 distribution 

Prior 

 distribution 
Likelihood (data) 

Bayesian 

inference 

Using 

Gibbs  

Sampling 

 

Markov Chain Monte Carlo Methods (MCMC) 

Simulated chains 

Simulations 
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Bayesian inference 

Posterior 

 distribution 

Prior 

 distribution 
Likelihood (data) 

Fast and flexible modelling with R-INLA  
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Models 
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Models fitted for the 2013-2014 data 

Models WAIC LCPO 

y ~  intercept + tmin + w 1097.2540 0.1318 

y ~  intercept + tmin 1717.5911 0.2042 

y ~  intercept + tmin + ADD + tmean 1721.6515 0.2047 

y ~  intercept + tmin + tmean 1722.8706 0.2049 

y ~  intercept + tmin + ADD 1723.1563 0.2049 

y ~  intercept + ADD + tmean 1750.2143 0.2081 

y ~  intercept + tmean 1749.5566 0.2080 

y ~  intercept + ADD 1750.0056 0.2081 

y ~  intercept 1751.5407 0.2083 
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Models fitted for the 2013-2014 data 

Models WAIC LCPO 

y ~  intercept + tmin + w 1097.2540 0.1318 

y ~  intercept + tmin 1717.5911 0.2042 

y ~  intercept + tmin + ADD + tmean 1721.6515 0.2047 

y ~  intercept + tmin + tmean 1722.8706 0.2049 

y ~  intercept + tmin + ADD 1723.1563 0.2049 

y ~  intercept + ADD + tmean 1750.2143 0.2081 

y ~  intercept + tmean 1749.5566 0.208 

y ~  intercept + ADD 1750.0056 0.2081 

y ~  intercept 1751.5407 0.2083 
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Posterior distributions of the parameters for the 
best model (mean and 95% credibility interval) 
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Posterior distribution: maps 

Prediction 

(Mean probability 0-1) 

Uncertainty 

(Standard deviation) 
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Evaluation of the model fitted to 2013-2014 data 
vs. 2015-2016 data 

Model fitting (2013-2014) 

224 presences 3981 absences 

Prevalence = 5.32 % 

Model evaluation (2015-2016) 

4029 presences 35008 absences 

Prevalence = 10.32 % 
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Evaluation of the model fitted to 2013-2014 data 
vs. 2015-2016 data 

True positive rate: 73% 
True negative rate: 81% 

False negative rate: 27% 
False positive rate: 19% 
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 CONCLUSIONS 

– The spatial effect had the strongest influence in Xf occurrence 

– Higher probability of Xf occurrence with increasing winter 
minimum temperature 
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 CONCLUSIONS 

– The spatial effect had the strongest influence in Xf occurrence 

– Higher probability of Xf occurrence with increasing winter 
minimum temperature 

 

 ONGOING WORK 

– New climatic databases (JRC-Agri4Cast, CMCC) 

– Include a temporal effect in the model 

– Other spatial models 
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June 2017, Detection of almond leaf scorch in 
Alicante, mainland Spain  

Photo: E. Marco (IVIA) 
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THANKS FOR YOUR 
ATTENTION  


