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Soil Health — From Field to Data
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SOIL DEGRADATION IN THE EU AGESK

https://esdac.jrc.ec.europa.eu/esdacviewer/euso-dashboard/
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SOIL HEALTH AGES T
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dimensional Lehmann et al. 2020




SOIL HEALTH

Measurements

Sensitive
(Rapid and large
changes consistent)

AGES
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Lehmann et al. 2020



BENCHMARKS (01/2023-12/2027)  seireatn AGESK

Project goals

|dentification 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)




HIGHLIGHTS 2024 + 2025 + 2026 giliean o N

Soil sampling

Land use system Case study type Sampling depths
Agriculture Variance sites 0-20cm
9%? Replicated carbon amendment sites 0-10 cm, 10-20 cm, 20-30 cm
" Replicated tillage sites 0-10 cm, 10-20 c¢m, 20-30 cm, 30-50 cm
AGESM P o
Forest Replicated sites H layer, 0-20 cm, 20-40 cm
(U] ' ' ,
umweltbun desamt Variance sites H layer, 0-20 cm
Urban Fragmentation sites 0-20 cm, 20-40 cm

Each horizon of one soil pit




SOIL HEALTH INDICATORS Solkealth  ARKS AGES

28 case studies

Biodiversity Nutrients & pH mmm 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
Soil hydraulic

Nematodes_Molec TotalN POM:MAOM Plastics 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
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Mid- and long-term field experiments (240 MTEs/LTEs)
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Blanchy et al., 2024




CITIZEN SCIENCE RESEARCH ON SOIL HEALTH AGESIE

71 projects

EUROPE

NORTH AMERICA

GLOBAL
.

Peiro et al., 2024



PARTICIPATORY SOIL CITIZEN SCIENCE

An unexploited resource — citizens are already generating new knowledge!

(g EJP SOIL
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European Joint Programme
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Soil Vegetation Soilorganic Other (e.g. Soil nutrients Soil structure  Excess Landscape Presence of
biodiversity cover carbon pH,pedology) andpH including bulk nutrients and heterogeneity soil
density and salts pollutants
the absence of
soil sealing
and erosion

Mason et al., 2024
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AUSTRIAN NIR SOIL SPECTRAL LIBRARY @ 2 solL AGESK
680-2500 nm — 2129 soil samples ProbeField

Soil samples per municipality

Number of samples  Environmental zones

< 350 Alpine South
< 100 Continental
<50 ~ Mediterranean Mountains

<3 "~ Pannonian

Data source: Adminstrative boundares © BEV, Ewronmental 2ones Metzger, Marc ) 2018
created 15062025

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



AUSTRIAN NIR SOIL SPECTRAL LIBRARY

Good enough for soil health assessment?

TN (%)

CaCO3 (%)

SOC (%)

EJPSOIL AGE
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SpectraStar™ XL NIRS from
Unity Scientific

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



AGROECOLOGY

Integration of 13 principles can deliver system-level change

PARTICIPATION
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LEVEL § LAND AND NATURAL

CE GOVERNANCE

2 =

Builq a n?w global food .system based .on FAIRNESS
participation, localness, fairness and justice )

ds
wet dignifie

LEVEL 4

Reconnect consumers and producers
through the development of alternative

W31SAS AOO4

TRANSFORMATIONAL

food networks
SOCIAL VALUES AND
DIETS CONNECTIVITY
Budd food systems based on the CO-CREATION OF Ensure proximity ond confidence
KNOWLEDGE
Jithy Enhance co-creatian ond
hoeizontal sharing of
knowledge ncluding lecal
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Redesign agroecosystems
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(o) 7 DIVERSIFICATION SYNERGY
w o Enhance positive ecological interaction,
3:' LEVEL2 (o) e
Substitute conventional inputs and of ag <oystens {planits, animals,
P p g with ag logical alt g trees, soll, woter)
i o
T :f,
(14 LEVEL 1 A
U Increase efficiency of input use aond m
reduce use of costly, scarce or
Z environmentally damaging inputs z
=

4 ANIMAL HEALTH

Ensure animal heolth and
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