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Employing remote sensing techniques for 
automated detection and tracking of Xylella 

fastidiosa infection in olive orchards

Fig. 2a : NDVI Layer produced by Sentinel 2.
 SAN PLOT (Apulia) 3/06/2021

Satellite data have been used by various researchers for the detection of Xylella 

fastidiosa (Xf) symptoms. For instance, Hornero et al. (2020)​ correlated Xf incidence 

with the OSAVI and ARVI indices over two consecutive years with promising results. 

Blonda et. al (2023) showed that vegetation indices from Sentinel-2 and Pleiades 

images differentiated orchards that had undergone treatment for Xf compared to 

untreated orchards. Furthermore, Telesca et al. (2024)​ used the MODIS 

evapotranspiration product to detect Xf infection with good results. Poblete et al. 

(2023) used WorldView-2 and WorldView-3 satellite data to detect disease incidence 

with generally good accuracy. However, the detection of early disease stages 

demonstrated lower accuracy, suggesting limitations in sensitivity during the initial 

infection phase. The aim of the current study is to develop an algorithm for the early 

detection of symptoms caused by Xf. To achieve this goal, satellite data and in-situ 

measurements will be analyzed using geoinformatics and machine learning 

techniques.

Work presented here focuses on two olive orchards, one in in Apulia, Italy and one in 

Valencia, Spain. The orchard in Italy is infected with Xf while the one in Spain is 

pathogen free.  Initially, for each of the two areas of interest (AOI), images with a total 

cloud cover of less than 5% were selected, and all images were visually inspected to 

exclude any with cloud cover over the AOI. In cases where there was a data gap of 

more than 20 days (i.e., 20 consecutive days without an available image), a further 

visual inspection was conducted to identify images with higher overall cloud cover but 

cloud-free conditions within the AOI. Subsequently, three vegetation indices were 

calculated for the two areas of interest for an eight-year period (2017-2024): NDVI 

OSAVI and ARVI. Additionally, the correlation between the indices and the percentage 

of Xf  infected-trees was calculated for the case of olive orchard in the Apulia region.  

Preliminary results suggest that in general the three indices have lower values during 

the summer months for both plots (Fig. 1a-c, Fig. 2a-c). In addition, all three indices 

show correlation with Xf infection levels at the plot level (Fig. 3a-c).  Currently, we work 

on identifying additional olive orchards affected by Xf in Italy to increase the sample 

size for the analyses. At the same time, olive orchards in Cyprus will be used to better 

understand the influence of crop phenology on index values by combining field 

measurements using a spectroradiometer with satellite data of medium and high 

spatial resolution. The aforementioned datasets will then be examined using 

geoinformatics and machine learning techniques. The ultimate goal of the research is 

to develop an algorithm capable of detecting the early stages of Xf infection, allowing 

for timely measures to be taken to limit its spread. Fig 2b :NDVI Layer produced by Planet Scope.
NACAR plot (Valenica) 3/06/2024

Fig. 1 : Multitemporal comparison of NDVI index (a). OSAVI 
index (b). ARVI index. For SAN plot (Apulia)

Fig. 3a: Relationship between NDVI index and 
Xf infection percentage in the SAN plot

Fig. 2 : Multitemporal comparison of NDVI index (a). OSAVI 
index (b). ARVI index. For NACAR plot (Valencia)

Fig. 3b: Relationship between OSAVI index and 
Xf infection percentage in the SAN plot

Fig. 3b: Relationship between ARVI index and 
Xf infection percentage in the SAN plot
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