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Soil biodiversity: a key component of ecosystem health

iucn.org

Nature Communications 2016

Nature Communications 2024



     

     

     

     

     

     

Science 2018 Soil Biology and Biochemistry 2024

Nature Ecology & Evolution 2024

Nature Communications 2024

An ever increasing interest in soil biodiversity



     

     

     

     

Soil biodiversity: a key component of human health

Nature 2015 Nature Reviews Microbiology 2022



     

     

     

     

Soil biodiversity: predictions

Soil Biology and Biochemistry 2024



     

     

Soil biodiversity: predictions

Nature Communications 2024

Eurostat’s 2018 pan-European LUCAS Soil module



     

     

Soil biodiversity: predictions using satellites

● 214 cropland soil samples collected in the 
context of Eurostat’s 2018 pan-European 
LUCAS Soil module

● 12 spectral indices from Sentinel-2 images 
(point estimates)

● Predicted alpha diversity (Shannon) R² ≈ 0.11



     

     

Soil biodiversity: diversity observations

● Soil (max 50 cm depth) DNA sequences for ~1'100 localities downloaded and reanalysed with custom bioinformatic 
pipelines and rarefied at 10'000 DNA reads

● The majority of observations (~750) were produced within Eurostat’s 2018 pan-European LUCAS Soil module  



     

     

Soil biodiversity: satellite observations



     

     

Soil biodiversity: Sentinel 2 spectral bands as images

Red (B4): 0.655 μm
Green (B3): 0.560 μm
Blue (B2): 0.490 μm

Vegetation Red Edge (B6): 0.740 μm
Green (B3): 0.560 μm
Blue (B2): 0.490 μm

Vegetation Red Edge (B6): 0.740 μm
Vegetation Red Edge (B7): 0.783 μm
Near infrared (B8): 0.842 μm



     

     

Soil biodiversity: predictions using computer vision

Residual Networks
Convolutional Neural Networks

B2, B3, B6 B3, B4, B12 B6, B7, B8



     

     

Soil biodiversity: ongoing work

● Multi-band (more than three simultaneously) inference using pretrained foundation 
models

● Cloud filling / correction of Sentinel 2 images

● Inclusion of spectral indices as bands (e.g. NDVI, NDCI, SMI)

● Expand at global scale (~2'000 localities)

● Predictions for bacterial human pathogens



     

     

Thank you! 

Questions? 
sp.theodoridis@noa.gr

This work was carried out under the E-SPFdigit project, funded by European Union’s Horizon 
Europe research and innovation programme under the grant agreement No. 101157922


