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Corine land cover 2018
[0 Agricultural areas
Other erodible lands

® Observed gullies in
LUCAS 2018

Not validated

LUCAS Topsoil Survey 2018
® Sampling locations
in the EU and UK

Variables included in the LUCAS Topsoil survey 2018.

Property Type of analysis and units
Physico-chemical Percentage of coarse fragments (>2 mm)
properties Particle size distribution (% clay, silt and sand
content)

pH (in CaCl2 and H20)
Organic carbon (g/kg)
Carbonate content (g/kg)
Phosphorous content (mg/Kkg)
Total nitrogen content (g/kg)
Extractable potassium content (mg/kg)
Cation exchange capacity (cmol(+)/kg)
Bulk density (g/cm3)
Soil moisture (%)

Soil biodiversity Bacteria and Archaea (16S rRNA)
Fungi (ITS)
Eukaryotes (18S rRNA)
Microfauna (nematodes)
Mesofauna (arthropods)
Macrofauna (earthworms)

Field measurements Soil erosion by water and wind
Thickness of organic layer in Histosols

Surveyed 24,759 LUCAS Topsoil sites in 2018

(Gully were defined as linear erosion channels with a depth of more than 30 cm)
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Research on Gully Erosion - GE-LUCAS v1.1 survey (2022)
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OPEN ' A hybrid in situ and on-screen
paTADESCRIPTOR | SUrVey to monitor gully erosion
~across the European Union

Pasquale Borrelli()%2*, Francis Matthews?, Christine Alewell(:?, Konstantinos Kaffas(?,
: Jean Poesen(»**, Philipp Saggau?, Remus Prévilie®®’, Matthias Vanmaercke ()° &
- Panos Panagos(%*

GE-LUCAS v1.1 2022
(200,000 in situ + 200,000 onscreen sites)

®:-Field and ® on-screen observed gullies in LUCAS 2022 © LUCAS 2022 locations in the European Union

LUCAS 2022 ~ US $18,740,000

LUCAS 2022

Modules

o

Landscape

2,500 random
LUCAS 2022
2.Cross-check on
4,500 random
locations
3.Cross-check on
the machine
learning results

Soil erosion monitoring
Visual assessmentof | 1.
gully erosion channels 2.
3.
Survey type . Mean length

i#4 b 5. Mean width
In situ On-screen 6. Mean depth
n=199,043 || n=200,548
o
GE-LUCAS v1.1 N
inventory (n = 3,116 )

Type of gully
Direction
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Learning from past lessons, powered by cutting-edge global computation BL

Although the LUCAS 2022 survey
reports 1 gully erosion channels in
Rome, extensive mapping efforts
identified a total of 6,354 gully
features (i.e., gully heads).

Google Earth Engine

@ Location with at least one gully @ Location without gullies
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The next modelling steps...

nature Sustainability nature Contents lists available at ScienceDirect
portfolio | |

Analysis https://doi.org/10.1038/541893-022-00988-4

Policy implications of multiple concurrent ot reseme
SOiI el‘OSion processes il‘l European farmland Towards a better understanding of pathways of multiple co-occurring M)

erosion processes on global cropland
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Where can we innovate next?

P

Bn ameh o 0 2. ala _ ° o

GLOBAL SYMPOSIUM ON SOIL EROSION i e AN

15-17 MAY 2019 - ROME, ITALY

B* D ESPI

it Generation of monitoring sites ®
Phase 3 onitoring - —

GLOBAL SOIL

sites

Soil erosion

Phase 2 risk maps

; Monitorin
, i « | Phase 3 ) 8
Potential land — - - 2l Sltes

sensitivity maps
(water, wind and
tillage erosion)

Phase 1
Natural driving
forces

CEGU26 FAO, 2019
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In May 2025, we launched the Global Soil Erosion Mapping Initiative

BL

= Target: 2-300,000 sites
=  Mapping box: ~340x340m

=  Qutcomes: 2 peer-reviewed
publications planned for mid 2026

Info: pasquale.borrelli@uniromaa3.

O Long-Term Research Initiative Overview

0 Stage 1: Completion by December 2025

it
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We need NEW Soil erosion community initiatives BL

Objective: promote participitory opportunities across Europe and beyond

EU Soil Observatory Working Groups
EUSO - Soil Erosion working group

< Soil Pollution V) (B Dte fe';:t"igna"d >
Info: pasquale.borrelli@uniromaa3.it o o
Info: diana.simoes-vieira@ec.europa.eu ( A,A } { o
Soil Monitoring @ (o} o ';;3‘,' Soil Erosion
Info: panos.panagos@ec.europa.eu
Soil Organic Carbon
Monitorqu, Reporting Soil Biodiversity
and Verification o]
A
o . Nutrients >
Data - Open data for secondary applications
Collaboration opportunities - collaborative studies knowledge & data

Open code and resources —tools to work with published datasets

Open for proposals

Bottom-up opportunity
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Unsustainably losing ground

Pasquale Borrelli, Francis Matthews, Philipp Saggau, Antonio J. Manzaneda,

Panos Panagos, Konstantinos Kaffas & Christine Alewell |® Check for updates
Mediterranean olive groves, which have impacts of EU olive production and its derivatives, such as olive oil,
| b bols of diti d li serve as a clear example of the complex interplay between policy

ongbeensymbols o traditionandcu Inary choices, soil management, market dynamics and climate pressures.
heritage, nowreveal Warning Signs of Theresilience of this systemrests ona fragile balance. The cultivation

rapidly declining soil health across Europe’s of Olea europaea (olive trees) is the most prominent and socioeco-
nomically important of fruit trees in Mediterranean Europe. Domes-

agl‘iCU|tUl‘3| landSCHPeS- Driven by intensive ticated around 5000 BCE, olives remain integral to Mediterranean
farming, climate pressures and policy gaps, agroecosystems, producing 70% of global olive oil (-3 million tonnes

. . per year)”.In 2024, the EU’s approximately 5 million hectares of olive
acceleratmg soilloss threatens both ecosystem groves (approximately 3% of utilized agricultural area) generated an

health and rural “VBIihOOdS, signalling a annual production value of €8.5 billion. In the past five years, growing

critical need for sustainable soil management sustainability threats have affected olive oil-related food security.
Andalusia, Spain, the EU’s top olive-growing region, producing -35%

and adaptive Strategies- of global olive oil, has experienced a 55% yield decline over the past
three years owing to rising temperatures and prolonged droughts
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