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Healthy soils as key contribution to 4 EGD objectives

Healthy soils for achieving the Union’s overarching
objectives concerning climate change mitigation and
adaptation and biodiversity

Healthy soils for preventing and mitigating the impacts of
natural disasters and increasing the drought resilience

Healthy soils for increasing/ensuring the EU’s long term capacity
to produce sufficient, safe and nutritious food

Healthy soils for protecting the health of EU citizens

#MissionSoil #MissionSoilWeek #EUMissions
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Directive on soil monitoring and resilience
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Soil monitoring law proposal — scope of application
based on the Council General approach of 17 June 2024

- All soils are covered by the SML — a flexible approach with general, science-based definitions and tailored regimes.
- Distinct regimes — not overlapping (e.g. Article 8(2) 2" sentence), but soils can move from one category to another.
- All services provided by soil are recognized and need to be balanced (e.g. recitals 2b, 30e).

Soil
Monitoring: chapter Il and Annex | A-C
SSM: Article 10

Land take

Contaminated sites

Subject to Article 11 and

separate monitoring under
Annex | DJIIC Subject to chapter IV




Timeline (as modified by the Council)

Entry into force (assumed 2025)
(2026) (2027) (2028)

Transposition

+5 +6 +7 +8 +9 +10 +11 +12 +13
(2030) (2031) (2032) (2033) (2034) (2035) (2036) (2037) (2038)

Establishing soil districts and appoint authorities *

(COM & EEA) *
First soil measurements (including LUCAS) -‘

First soil health assessment *
First reporting to COM and EEA *
Establishing a register (potentially) ‘

contaminated sites

Establishing a risk-based approach
Identifying potentially contaminated sites ----

Investigating potentially contaminated sites --- -- -
1
D s

Evaluation of the Directive
I O I e~
Second soil health assessment *

Second reporting to COM and EEA *

Establishing digital soil health data portal




Challenges & opportunities for
Member States authorities

Esther Goidts

Senior Advisor — DG Agriculture, Natural Resources &
Environment (ARNE), Public Service of Wallonia (SPW),
Belgium

Brussels, 12 November 2024
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1 — Birth of a dedicated soil legislation WEEK
20t century 21st century
Contaminated sites management Soil management Soil care?

Protection at work, land planning, Agriculture, forests, urban areas, Healthy soil
environment (industries, wastes) climate, biodiversity, energy, whatever its use?
circular economy, health 29nd t
‘ century

No soil legislation as such Soil legislation but focused on  Soil legislation based on !
soil contamination (point-source) soil health at the core of .'. .l.
EU Soil Strategy

Co-existence of sectoral policies the system?

- In Wallonia, 1st trial for soil legislation in 2004, 29 attempt in 2008, upgrade in 2018,
next in 20287

« At EU level, 1sttrial in 2006, 2" attempt in 2023, if adopted: revision foreseen after 6 / 7.5 yrs

— Agreeing on a soil legislation takes time and is a long run for public authorities !
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1 — Birth of a dedicated soil legislation

Towards Soil Health? — Widening the scope is challenging !

‘Soil health’ means the physical, chemical and biological condition of the soil determining its
capacity to function as a vital living system and to provide ecosystem services

e act as a source
of raw materials;

» provide the basis for
« provide food and ; life and biodiversity,
biomass production, including habitats,

physical chemical

species and genes;

Bulk density,  Electrical i N Provisioning Supporting

structural conductivity, i i ) + provide a physical
stability, SocC Soil ecosystem services platform and cultural
saturated (concentration . act as a carbon . services for humans
hydraulic + stock), P, N, el Regulating Cultural and their activities;

conductivity, pH,
water retention contamination

curve,erosion « constitute an archive of

geological, geomorphological

» absorb, store and filter water and and archaeological heritage

transform nutrients & substances,
thus protecting groundwater bodies;

* As proposed in the EU Council mandate
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2 — Scattered soil-relevant communities WEEK

Researchers, scientists

Land owners

medical professionals,

architects, lawyers, salers,
computer scientists, geographs,
agronoms, pedologists, chemists,
biologists,

hydrologists, (hydro)geologists,
civil and industrial engineers,

Farm & forest managers
Businesses (entreprises,
funders, ...)
Industries

Citizens, associations, Soil and Health?

= Common

NGO’s 2D (land # soil) _

3D (# scales) understanding and
Advisors (public & private) Land use (mono vs multi functionality) governance is
Topsoil vs subsoil challenging !

Scientifical, technical, economical,

In situ / ex-situ .. . L
juridical, social & political background #MissionSoilWeek #EUMissions

9
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2 — Scattered soil-relevant communities WEEK

R RAAAS %
WY A | e m& s —
Soils with ~ Soils with Soils with agricultural use  Semi-  Sealed / Water Art|f|C|aI|zed Unsealed soils Sealed (partly Sealed (Impervious
(semi-)natural forest use natural use built soils  bodies - water bodies impermeable) /impermeable)
use Grassland Cropland No vegetation & courses [ES B.courses  Vegetation No vegetation Unbuilt Built

Rural areas Urban areas

Land take, erosion, loss of organic carbon, loss of soil biodiversity, Point-source contamination (contaminated sites),
compaction, salinization, acidification, excess/depletion of nutrients, soil sealing, compaction, reduction of soil water
reduction of soil water retention and infiltration, ... retention and infiltration, ...
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2 — Scattered soil-relevant communities

Soils with ~ Soils with Soils with agricultural use  Semi-  Sealed / Water Artificialized Unsealed soils Sealed (pa&dy Sealed (Impervious
(semi-)natural forest use natural use built soils  bodies - water bodies impermeable) /impermeable)
use & courses [&

Grassland  Cropland No vegetation 8 courses  Vegetation  No vegetation Unbuilt Built

Rural areas Urban areas

Land take, erosion, loss of organic carbon, loss of soil biodiversity, Point-source contamination (contaminated sites),
compaction, salinization, acidification, excess/depletion of nutrients, soil sealing, compaction, reduction of soil water
reduction of soil water retention and infiltration, ... retention and infiltration, ...
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3 — Overlapping of soils degradations WEEK

Number of soil
degradatmn pmcesses

- Soil Sealmg

qu o

| Dk

&

Panagos et aT. 2024

0 500 km
“am s e o . ﬁ E B

P SO°N

P A40°N

30°N

Soil health
assessment

#MissionSoil #MissionSoilWeek #EUMissions

12
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3 — Overlapping of soils degradations WEEK

20°W 0 20°E 40°E

Number of soil
degradation processes
50

<4 For a given area (soil districts made of soil units*) :
& * As proposed in the EU Council mandate

Y . » Identification of soil descriptors/parameters to monitor & sample

* Integration of (incomplete) existing soil networks & methods

Soil health | « Determination of sampling points + sampling campain

assessment | « Integrated soil health assessment at soil unit level (one out all out

7 principle difficult -> operational trigger values & sustainable target values)

» Assessment of the critical loss of ecosystem services

 EU assessment vs MS assessment

* Refinement of scale & data for SSM measures at the relevant
level

—p 50°N

55 40N

| == P 30°N

2024_ S #MissionSoil #MissionSoilWeek #EUMissions
13

Panagos et al
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3 - Overlappmg of soils degradations WEEK

20°W

0 20 E 40°E

Number of soil
degradation processes

I Soil Sealing

Soil health

assessment

Soil health
management

Panagos et aI‘.’-°2024

= Complex system to run by public authorities (skilled staff & budget) !

@ For a given area (soil districts made of soil units*) :

* As proposed in the EU Council mandate

Identification of soil descriptors/parameters to monitor & sample
Integration of (incomplete) existing soil networks & methods
Determination of sampling points + sampling campain
Integrated soil health assessment at soil unit level (one out all out
principle difficult -> operational trigger values & sustainable target values)
Assessment of the critical loss of ecosystem services

EU assessment vs MS assessment

Refinement of scale & data for SSM measures at the relevant
level

Identification of SSM measures

Integration in existing sectoral plans/strategies/policies
Scattered advisory system and lack of capacity
(laboratories, experts, ...)

Low awareness of stakeholders

Balance of interests

14
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°

MISSION SOIL

v Afinally adopted EU Soil Monitoring Law to set common objectives and approaches,

but leaving enough flexibility to allow implementation —, soft and staged harmonisation
= Taking into account existing systems

#MissionSoil #MissionSoilWeek #EUMissions
15
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4 — Overcoming challenges faced by public authorities

= A finally adopted EU Soil Monitoring Law to set common objectives and approaches,

but IeaVing enough ﬂeX|b|I|ty to allow implementation = Soft and staged harmonisation
= Taking into account existing systems

An improved transversality within public authorities and integration between sectoral
policies, reinforced exchanges between soil-relevant communities around a common

understanding of soil health, and a stronger awareness raising of society

= Within and among MS, together with EU bodies and relevant partners
= Art. 23a para 2 of the Council mandate (exchanges at EU level organised by Commission)

16
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4 — Overcoming challenges faced by public authorities

= A finally adopted EU Soil Monitoring Law to set common objectives and approaches,

but IeaVing enough ﬂeX|b|I|ty to allow implementation = Soft and staged harmonisation
= Taking into account existing systems

An improved transversality within public authorities and integration between sectoral
policies, reinforced exchanges between soil-relevant communities around a common

understanding of soil health, and a stronger awareness raising of society

= Within and among MS, together with EU bodies and relevant partners
= Art. 23a para 2 of the Council mandate (exchanges at EU level organised by Commission)

An increased support, assistance and capacity building of the sector for assessing and

A managing soil health (public and private bodies)
= Set up of the monitoring network (tests during BE Presidency of EU Council, multi-country request for
<ﬁ%° 2 é’gﬁg @%} TSI Flagship 2025 Natural resources, ...)
A — Art. 23a para 1 of the Council mandate (support from Commission)
&F ety = R&D programs around SH assessment and SSM at EU and MS level (Soil Mission, national RRP. ...)
o 248 ICONS

— Strong advisory sector (laboratories & experts)

= Engaged stakeholders 17



The role of the JRC in supporting the
implementation of the Soil Monitoring Law

Arwyn Jones

European Commission, Joint Research Centre (JRC)

Brussels, 12 November 2024



The EU Soil Observatory (EUSO)
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Soil Mission Building Blocks

Support valid f
soil health indicators;
Further devel
technologies f |
monitoring
= - - - -
‘U-wide soil monitoring

* Harmonisation of indicators,
measuring and reporting for %
Europe;
Managed by European Soil
Observatory —
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soil health across

A network of real-life sites
to
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Stronger European Soil Data Centre (ESDAC)

KHOWLEDGE & DATA FLOWS

EUSO Stakeholder Forum
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EU Digital Soil Health Data Portal

Areas with water erosion rates >2 tonnes ha-! year1, in %, per __

Corine land cover class (based on areas with data) -_—

EUSO Soil Degradation Dashboard & _

Agricultural 62.6%
9219
T ' L . Forests EXiRh 97.4%
; Grasslands 65.9%
. 3 Other classes (0G4 99.4%
Home » EUSO Dashboard Shrubland 63.4%
Convergence ;
. . . \ {/ ; ) . 0% 20% 40% 60% 80%  100%
Of S CI e ntlfl C eVI d e n Ce = it — i Water erosion <2 tonnes ha~* year® @ \Water erosion >2 tonnes ha-" year

the 2 e oS X
. . The sp tes the he denc = i A 3
propartion cied by soi overiapping area v Select a threshold: 2t ha-1 yr-1: sustainable baseline
n e s =ail degrada ¥
ICa Ive reS O S ~e Select a year: 2015 v|
i

63% of EU is likely affected by _mimg, ; M g
soil degradation processes .4 /\ .. A

Lacking key data

i g 6 7 e [}

Green areas = ?

Does not fully reflect SML 20

https://esdac.jrc.ec.europa.eu/esdacviewer/euso-dashboard/
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Towards a EU Soil Health Portal

Qutcomes of SML

» diverse policy needs

Sanil Health Portal

* Groups a set of dashboards on soil in the EU and beyond
(e.g. enlargement, Mediterranean, global soil footprint, etc.)

TAS

 Diverse sources/data streams

 Soil health descriptors from SML &LUCAS Soil+
« Mission projects/HE
« COPERNICUS

« |ACS Data Sharing,...
« Interoperability will be a key factor

adoog Jc.l,!luow

#MissionSoil #MissionSoilWeek #EUMissions

3 Together with EEA ,

EEA
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EU Soil Health Portal — Detail

Level 2: Assessments — similar to the EUSO Soil Degradation
Dashboard...

But providing access to:

monitoring data, maps, methodologies & transfer functions
watch list

optional indicators, remote sensing products, etc.

22



| Soil Health Desertification  Biodiversity |  Pollution Methods Transfer-Functions

—nm Snare Legend Layers

SML
Soil
Contaminated Sites

Bay National

ND san Pablo ™ E
E Y
Wildlife Refuge

e %

Soil Degradation Dashboard LUCAS

San Pablo Bay
Wildlife Area

COPERNICUS

Falrfax

SIS (ND Soil Mission

G ., 63 .o .
= Desertification

Citizen Science

‘Golden Gate]
National
Recreation Area

b

Pollution

Wildlife Refuge

Farallon Islands @D P
National i \

i Tiseo Soil functions

5 mi Esri, CGIAR, USG ™ A, Jnty of Marin, California State Parks, Esri, TomTa



Contents lists available at ScienceDirect

ironment
ENATIONAL

Environment International

journal homepage: www.elsevier.com/locate/envint

ELSEVIER

Science o
Total Environment

Full length article

Modeling arsenic in European topsoils with a coupled semiparametric
(GAMLSS-RF) model for censored data

Spatial assessment of topsoil zinc concentrations in Europe

Copper distribution in European topsoils: An assessment based on LUCAS
soil survey

A spatial assessment of mercury content in the Europe.

Cadmium in topsoils of the European Union -
topsoil database

Integrated Environmental Assessment and Management — Volume 00, Number 00—pp. 1-15

Received: 9 October 2023 | Revised: 1 February 2024 | Accepted: 7 March 2024

Science v«
Toial Environment

()]

Chegk for
updates

S0l Polluhon Watch list

P(X > 45 mg kg~)< 5%
B PiX>45mgkg) > 5%

Sciencec e
Tofal Environment

Environmental Science and Pollution Research
hittps://dolorg/10.1007/511356-024-31835-y

ADVANCES IN ENVIRONMENTAL BIOTECHNOLOGY AND ENGINEERING

Quantitative analysis of the compliance of EU Sewage Sludge Directive
by using the heavy metal concentrations from LUCAS topsoil database

1

Health & Ecological Risk Assessment

Evaluation of the ecological risk of pesticide residues from
the European LUCAS Soil monitoring 2018 survey

uanclates

24




The EU soil strategy for 2030 sets out a framework and concrete measures to protect and restore soils, and ensure that
soils are used sustainably. It sets a vision and objectives to achieve healthy soils by 2050, with concrete actions by 2030.
The Soil Strategy Policy Tracker is designed to track the progress of these concrete measures and actions.

 Online End 2024

There are currently 93 soll policy actions.

[ |55 ° o —
— Soil in other policies

withdrawn |l 4

T i b §
Chick chart to search by category.

- Adapted for implementation of SML
Policy description and status:

+ 1. Soil for climate change mitigation and adaptation /5 Wis  Mos
+ 2. Soil and the circular economy /0 WMo W10
+ 3. Soil biodiversity for human, animal and plant health /8 W W6

+ 4. Soil for healthy water resources

HE B E E B

+ 5. Making sustainable soil management the new normal st Wwio  Wwio

25
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Upgrade European Soil Data Centre (ESDAC)

Privacy statement | Legal notice | Cookies | Search

JOINT RESEARCH CENTRE
EUROPEAN SOIL DATA CENTRE (ESDAC)

EUROPEAN COMMISSION = JRC = ESDAC = DATASETS

European Soil Data Centre (ESDAC) contains large volume of information & 100+ soil datasets

Most data are at European scale

Links to regional, national or global datasets where possible
Source of knowledge

Vision

- Knowledge > EUSO Data = ESDAC

26
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ESDAC 3.0

Integration of new data flows: MS-SML/LUCAS 2.0

Catalogue

Soil Mission projects
o Citizen Science

o Living Labs

o Lighthouse

o Knowledge

(4 EJP SOIL

Eura an Joint Pro @Ararr

==

HMOWLEDGE & DATA FLOWE

Items Search

Blue-Cloud Catalogue statistics

\ 71 12 12 8

See All ltams.

Browse by Virtual Labs

% Blue-Cloud ONEOSC | Buse-Clowd202¢
Project Blue-
Bl Clon Cloud2026Project (1
Clowd (5 2

& Blue-Cloud
Lab
Slue-Clig Al

Slue-Cloud Lab {3} Fisheres Atlas (1)

Browse by Types

Deliverable (42)
Pravidar (2)

iteams virtual lahs aroups typas

Marine Zoo-Phytaplankion PlanktonGenomics |
Emvironmental EOV () 3)
dicatars |
[.: ... -.4]
Takeing

raningAcademy (1)

See All Virual Labs

Dataset (5) Poster (2) Presentation (2)

27
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SML portal: data flows? WEEK

Data providers
armonized)

rd M5 Data ™
Article 18
M5 shal repovt () to the

‘Commission and EEA ()
the dats and resuits of the sail
health and

‘assensmeant camed ouwt ...

LUCAS

#MissionSoil #MissionSoilWeek #EUMissions
28




- EUROPEAN UNION EUROPEAN

MISSION SOIL

Upgrade LUCAS Soil Module: data to knowledge

2009, 2015, 2018, 2022 — proxy EU monitoring
2022: 32 000 observations #»

Physical, Chemical & Biologiéal measurements
Extended analyses ..
Improved sampling protocol

Close cooperation with 14 MS institutions

« Adapt sampling design to ensure representative coverage

* reducing burden of MS)

« complementing MS

« Maintain link to past surveys (ensure trends are understood)
* New and modified soil descriptors — SML Annex 1

« Develop new sampling and measurement tools

T #MissionSoil #MissionSoilWeek #EUMissions
» Guidelines for surveyors 29

* Review timelines for rapid results
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Guidelines for Member States

The Commission shall:

 organize regular exchange of information,
experience and best practices between
Member States.

* publish recommendations or guidelines of
information, experience and best practices
on relevant topics to support the
implementation of the Soil Monitoring Law.

#MissionSoil #MissionSoilWeek #EUMissions
30
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Guidelines WEEK

+ Soil health monitoring framework and determine the sampling points.
- Sustainable target values and operational trigger values for the soil descriptors.

+ List of organic contaminants to be monitored with the possibility to take into
account the indicative watch list of soil contaminants.

+ In-situ sampling of soil descriptors.
+  Methodology for assessing the site-specific risks of contaminated sites.

 ldentify the potentially contaminated sites and to lay down a list of potentially | -# : |
contaminating activities. S - -

- Assess the areas not at risk of salinization.

- Determine values of the soil sealing and soil destruction indicators.
- Determine or estimate the values of the soil descriptors.
-+ ldentify and assess the critical loss of ecosystem services due to loss of soil.

#MissionSoil #MissionSoilWeek #EUMissions
31
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JRC SCIENCE FOR POLICY REPORT

Nature Restoration Regulation Mapping and Assessment of Ecosystems
and their Services: An EU ecosystem

[ ]
assessment I e s
odé, Sara Vallecillo, José | Barredo, Maria Luisa p

Grazia Zulian, Anna M. Addamo, Bruna Grizzetti,

Joachim Maes, Anne Teller, Markus Erhart -og

Faracchini, Dania Abdul Malak, Marco Trombatti gl
Francesca Somma, Andrea Hagye, Peter Vog
Carlo Rega, Balint Caicz, Guido Ceccherini,

Jgges, Ana |. Marin, Eva Ivits, Achille Mausi,
P . Pierluca De Palma, lacopo Cerrani,
Michele Meroni, Giovanni Caudullo, Emanuele Lugato, Ji Jonathan Spinoni, Carmelo Cammalleri,
Annemarie Bastrup-Birk, Jesis San Miguel, Sonsoles San ristensen, Trine Christiansen, Nihat
Zal, Ad de Roo, Ana Cristina Cardoso, Alberto Pistocchi, | Alvarellos, Konstantinos Tsiamis,

oo G 2030 Global assessment
B report on biodiversity
A A and ecosystem services

Joint Research Centre, European Environment Agency, DG Envi
Biological Diversity, European Topic Centre on Urban, Land and Soil 5

D EUROPEAN UNION

© Wild Wonders of Europe/Hermansen/naturepl.com

EUROPEAN
MISSION SOIL

from the air.

ATMOSPHERE

[
L =3 T s,

e S e

#MissionSoil #MissionSoilWeek #EUMissions
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'hank youl!
Website: mission-soil-platform.ec.europa.eu

EUROPEAN
MISSION SOIL
WEEK



https://www.facebook.com/EUAgri
https://twitter.com/EUAgri?s=20
https://twitter.com/EUgreenresearch?s=20
https://www.instagram.com/euagrifood
https://www.linkedin.com/company/european-research-executive-agency-rea/
https://www.linkedin.com/company/european-research-executive-agency-rea/
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