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Soll and the European Green Deal
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LUCAS Soil Module

Subset of LUCAS

Previous: 2009/2012, 2015, 2018

Only harmonized soil data collection programme for EU
Extending in scope

Increased policy relevance

Samples from c. 22,000 locations across EU

Stratified random samples from LUCAS Master Grid

NUTSO | Points | Artificial land | Bareland | Cropland | Grassland | Shrubland | Water | Wetlands | Woodland
FI 1143 2 3 134 50 } 0 1 029
SE 1906 5 21 120 121 5] 0 18 1570
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LUCAS Soil Module

The Project  News  Field Campaign - Dotuments  Images & Videos  Project Team

Methodology extended to
» Africa (Soils4Africa)

« Mediterranean (PRIMA)

_ FIELD
Adopted by Norway in 2024 PROTOCOL
VIDEOS

Applied for Western Balkans (2015)

Used in Switzerland (2018/2022)
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LUCAS Soil Module

(summary)

Atopsoil sample

Composite of 5 subsamples — 30 cm depth

c. 2m from point

Take out approx. weight: 500 g (5 heaped trowels)

Sampling equipment

O O O ©O 0O O©

Spade and trowel

Bucket

Meter stick

Plastic bags and ties

Labels

Box to store and transport samples
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sampling
point

LUCAS-SoiIl: field sampling

FIELD
MEASUREMENTS

e

Landscape feature, stones, residues,..
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Parameters measured by single
laboratory

e Coarse fragments

e particle-size distribution (clay,
silt, sand)

. pH

e Organic carbon

» Carbonate content

» Total nitrogen content

e Extractable potassium content
* Phosphorous content

» Cation exchange capacity
» Electrical conductivity

* Metals

* Multispectral properties

» Pesticides (90 substances)
* Antibiotic Resistance

* Soil Biodiversity
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LUCAS 2022: new developments

= Sample increased to 41,000 locations (Cropland SOC stocks at NUTS 2, others NUTS 0)
= Fixed pool: 17,000 points (2009/2012-2015-2018)
= 24,000 new points

= New points selected on the basis of a soil organic carbon prediction

Selected
points 2022 Summary
STN BD BIO LIT

Cropland 23,185 F 1623 195 134 964
Woodland 8,091 SE 2587 258 197 1513
Grassland 9,166
Wetland 556
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LUCAS 2022 new developments

= Sampling depth = 30 cm (compliant with IPCC reporting)

Soil biodiversity (fresh samples for genetic analysis)

e 1000 sites from 2018

e 1000 new random samples
e 150 points within Alpine Zone
e 50 in urban areas

Bulk density

e 1000 on 2018 BD sites
e On all new biodiversity sites (1000)

e 2000 random selection (weighting x arable)
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dland
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Adapted sampl

o Litter layer can vary in thickness and type
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Core laboratory analysis in LUCAS 2022

(new)

Revisited locations

New samples

Core parameters: pH, SOC, carbonates, N-P_.....-K, Base saturation, Electrical
conductivity, Cation Exchange Capacity, Al-Fe-P Oxylate extractions

Na, S plus micronutrients from CEC extract - sodium, (Na), boron (B), chloride (Cl), iron
(Fe), manganese (Mn), Carbon in litter

Carbon in litter _ .
« Screening for pesticides

» Screening for PFAS, plastics, ?
Extended core (see above)

Particle size distribution & coarse fragments
Carbon in litter
Metals from 2009 (including Total P, new extraction techniques)
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Collaboration with Member States
(& EJP SOIL

European Joint Programme on Agricultural Soils (EJP-Soil)

EJF S0IL

« H2020 co-funded by EC and MS (€80 million) ot

" — S ..—r_l:ﬁfm.._._._.,___._,-
= G0l ressarc a e - e

o Harmonise LUCAS with MS monitori ng SyStemS s Knvoweos Bhaiing Pisiicen Towards climate-smart suat-:unuble management of nqncuﬂurnl soils

_ EJP uGlL Januan. 20"2 H-r wﬁleﬁer Lat-—»st news and v d-—-D""

+ Long-Taim Flekd Expedmanis &
Lakorateries

« Invitation to propose some LUCAS GRID coordinates as part
of the fixed pool

About EJFP S01L Videos & Webinars

* No restrictions other than accessibility

e
« 13 MS engaged in co-sampling/analysis _ -
» Transfer functions MS > LUCAS e
« SHL Reporting / Monitoring i i,, =
,”‘_‘::

EU Soil Observatory

* Integrated soil monitoring system for EU o European
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What happens next?
LUCAS 2.0

EC contribution to reduce burden on MS (20% of samples)

Adapted to indicators of Soil Monitoring Law

Fully integrate LUCAS Soil and MS monitoring programmes
Facilitate harmonization of methodologies
Sampling framework
Transfer functions
Standards

Provide support to MS for implementing the Directive
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How LUCAS data are used?
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agricultural soils

Improving the phosphorus budget of European

RAEEEARCH ARTICLE

Complementing the topsoil information of the
Land Use/Land Cover Area Frame Survey
(LUCAS) with modelled N-O emissions

Emanuele Lugato' *, Lily Paniagua’®. Arwym Jones’, Wim de Vries™ !, Adrian Leip'
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Different climate sensitivity of particulate and mineral-
associated soil organic matter
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A spatial assessment of mercury content in the
European Union topsoil

Lrigtiang Ballabio ™ 2 &, Marlie liskrs ™ 5, Slefan Qutersalder * 5=, Paagquale Sondli © =,

Lisca Maontanarells * =5, Panos Panamos ® &=

And, many more...
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Copper distribution in European topsoils: An
assessment based on LUCAS soil survey

= Cuiscorrelated o soil propertios (pH, Lealure, OC), climate, zealogy and managemsnl,
= Wineyards (493 me kg, olive groves (33,5 me kg™ and orchards (27,2 mg kel shaw high [Cul
that may ke affected by the apphcation of Du-based furigicides for controlling plant discases
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Mercury in European topsaoils:
Anthropogenic sources, stocks and fluxes

In the Eurmgpeaan Union and UK, about 43 bg Hog ye” are displacad
by water erazion and & Mg Hg vr! are transfered to river basins
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Spatial assessment of topsoil zinc
concentrations in Europe

Based on LUCAS topsoil database, the mean Zn concentration in Europe is 47 mg
kg-1 and median Zn concentration is 40 mg ke-1. Minety nine percent of all samples
have concentrations below 167 mg kg-1. Soil texture and pH are most important
drivers for the wvariation in topscil Zn 7 High Zn concentrations are found near Zn

deposits, and in grasslands
Van Eynde, E. et al. (2023). https://doi.org/10. 1016-']5 dtany.
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Shannon Index
h d=

ASY richness

Solil biodiversity and land management ',;I;;';a;,";umgmmm.,mmmmmpe@';us

ASY rchness
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Shannon |nded
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bt Ler progection and rmooni Loring. Here, we present.

2 higher microbial diversity con also mean mone
nvironmental policy actions.
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Nature Communlcatlons June 2023

Metagenomic
barcoding

= 16S — Bacteria
16S Amplicon - Fungi

18S - Animals
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Agro-ecosystem dynamics: Plant Protection Products

Figurs § - Pesticide incidence (left panel] and content {right panel) distribulion (%) fer all soil samples (EU) and by Country, Note number of soil samples in parenthesis.
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Agro-ecosystem dynamics
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Soil carbon: state and dynamics

CONTEXT INDICATOR 41 ; SOIL ORGANIC MATTER IN ARABLE LAND

Tabi

Member State

Eelections : Year: 2818

Estimate of organic carbon content in different category of arable land, 2815
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SOC, how much have we lost In the past decade?
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Land Use Change — Basic Scenarios

9O years
strategic scenarios of Land use Change

» Conversion of all Grassland to Cropland
A SOC upto-4.8% (~ 47 Mha)

» Conversion of all Cropland to Grassland
A SOC upto +12.1% (~ 116 Mha)

Conversion of the worst 7%
performing Cropland to Grassland
ASOC =0
NEUTRAL!
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NEXT? Carbon Farming Baselines

Hybrid Approach

JRC biogeochemical modelling large-scale framework

POINT DATASET

Bringing together the
SPATIAL PREDICTIONS TEMPORAL PREDICTION

CONFIDENCE ¢ CONFIDENCE §
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EUSO Soil Dashboard

Convergence of scientific evidence
e 61.5 % of unhealthy soils

» Dashboard shows location and different types of

soil degradation in the EU

- Launch: March 13t 2023

Proportion of land affected by soil degradation in the EU

61.5%

50
20 60

61.5%

https://esdac.jrc.ec.europa.eu/esdacviewer/euso-dashboard/ “
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g | hanks for your attention

W~ Any questions?

arwyn.jones@ec.europa.eu for any issue

Commission
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