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Objectives

1. To assess hyperspectral and thermal imaging methods for the 
early detection of Xf-induced symptoms
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Airborne campaigns in the Puglia region, Italy



Airborne campaign in Alicante region, mainland Spain



Airborne campaigns in the Balearic Islands, Spain
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Objectives

1. To assess hyperspectral and thermal imaging methods for the 
early detection of Xf-induced symptoms

2. To evaluate spectral plant traits sensitive to Xf across species 
(olive / almond)

3. To quantify the influence of the abiotic condition on the 
detection of Xf
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Xf – abiotic plant trait interactions for olive vs almond
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• NPQI and anthocyanins are olive specific 

• PRIn and Ca+b are almond specific
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Conclusions

1. Progress made on assessing hyperspectral and thermal remote sensing for Xf detection 
across olive and almond species (OA>0.8-0.9; k>0.6)

2. Specific spectral plant traits have been identified to successfully detect Xf-induced 
symptoms in olive and almond species (CWSI, NPQI, Anth, SIF and PRIn)

3. Quantifying the water status (i.e. abiotic-induced stress level) is critical for improved Xf
detection in almond and olive:
• Almond: OA: 83% (κ=0.65) → 94% (κ=0.87) 
• Olive: OA: 77% (κ=0.43) → 92% (κ=0.83)

4. Airborne / drone hyperspectral and thermal imagery can be used for orchard scale Xf
detection and monitoring (Poblete et al., 2020; Camino et al., 2021)

5. Satellite monitoring of Xf can be used for damage mapping, i.e. advanced severity 
levels (Hornero et al., 2020)
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