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Soil 

Health



SOIL DEGRADATION IN THE EU
https://esdac.jrc.ec.europa.eu/esdacviewer/euso-dashboard/



SOIL HEALTH
Definition

Lehmann et al. 2020



SOIL HEALTH
Measurements

Lehmann et al. 2020



BENCHMARKS (01/2023-12/2027)

Identification of soil health indicators

Development of Soil Health Index

Development of common soil 

sampling strategy 

Development of a Soil Health 

Dashboard

28 case studies (agricultural, forest, 

and urban soils)

Project goals



HIGHLIGHTS 2024 + 2025 + 2026
Soil sampling



SOIL HEALTH INDICATORS
28 case studies

Biodiversity Nutrients & pH SOC Pollutants Structure Proxy for 

various SHI

Potentially mineralisable N CEC Soil organic carbon Metals Soil texture Laboratory spectroscopy

Microbial C and N EC Carbonates Pesticides Aggregate fractions Handheld scanners

Nematodes_Morpho pH Active carbon (Rock-Eval) POPs Bulk density Geophysical sensors

Nematodes_Molec Total N POM:MAOM Plastics 
Soil hydraulic 
properties UAV imaging

Microbiome composition Plant available P - Olsen Penetrometry

Abundance of bacteria and fungi Plant available K Soil profile

Abundance of N cycling microbes Boron Soil erosion

Earthworms Chlorine 

Microarthropods_Morpho Copper

Microarthropods_Molec Maganese

Zinc



LONG-TERM FIELD EXPERIMENTS
Pedo-climatic-specific effects of soil management practices

conclusions

Blanchy et al., 2024



CITIZEN SCIENCE RESEARCH ON SOIL HEALTH
71 projects

Peiro et al., 2024



PARTICIPATORY SOIL CITIZEN SCIENCE
An unexploited resource – citizens are already generating new knowledge!

Mason et al., 2024



April to July 2025 in Austria

406 locations monitored by 25 school classes – 625 students

SOILBLITZ
Citizen Science Award 2025



AUSTRIAN NIR SOIL SPECTRAL LIBRARY
680–2500 nm – 2129 soil samples

Fohrafellner et al., 2026 Earth Syst. Sci. Data 



AUSTRIAN NIR SOIL SPECTRAL LIBRARY
Good enough for soil health assessment?

Fohrafellner et al., 2026 Earth Syst. Sci. Data 

SpectraStar XL NIRS from 

Unity Scientific



AGROECOLOGY
Integration of 13 principles can deliver system-level change

© Dorottya Poór



Ask enough questions before measuring 

What is the goal?

For whom?

Part of a bigger framework?

Relevance – Practicability – Informative - Sensitivity

Co-creation, knowledge sharing & long-term thinking

WHAT WORKS ON THE GROUND?
How can we measure it?
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