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Introduction

Wageningen Research organized a workshop on the potential and obstacles concerning the use of
Earth Observation for soil health monitoring, as was done in other countries as well in the context of
the PREPSOIL project, task 5.2. The WR workshop did not have a national focus but was instead
aimed at gaining insights on the topic from the international proximal soil sensing community. This
community is very knowledgeable on the potential of spectroscopy and other sensing techniques for
measuring soil properties relevant to soil health and agricultural land uses, mostly at smaller scales
like fields, farms, regions. Although the focus of the community is on proximal soil sensing, meaning
sensing soil while being either in contact with, driving over, or flying over the soil with low altitudes,
many of the participating scientists and interested users also use satellite imagery. Either for direct
sensing, or as covariate to other data sources in a digital soil mapping approach, or sometimes as
data layer in sensor fusion approaches. At the Sixth Global Proximal Soil Sensing Workshop in Ghent,
Belgium from 14 to 17 October 2024, the participants were invited to participate to a dedicated
online PREPSOIL workshop in the context of T5.2.
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Method and participation

The workshop took place on 7 November 2024 in an online format. The time was selected to
accommodate the European and American time zones. It is possible that potential participants from
more Eastern time zones could not attend due to the scheduled time (16 hr CEST). The workshop
lasted for 1,5 hours and was attended by 9 people. Excluding the organizer there were 2 participants
from Wageningen Research, the Netherlands, 3 from ISRIC-World Soil Information, the Netherlands
but international participants, 1 from University of Ghent, Belgium, 1 from IRDA, Canada, 1 from
Agrometius, Belgium. Of the participants 5 represent research institutes, 1 a university, 1 a research
institute directed connected to a provincial government and 1 an agricultural advisory company.

The agenda was:

- Introduction

- Introductory presentation

- Discussion around two questions: obstacles and solutions for EO use
- Wrap-up

The introductory presentation is attached to this report as annex 1. In this presentation the
PREPSOIL project was introduced. This was followed by a recollection of the relevance of soil and soil
health for the Sustainable Development Goals and crucial ecosystem services, the threats to soil
health and legislative action undertaken to remedy these threats in combination with the need for
soil monitoring. After this identification of the problem challenge possible solutions from the domain
of Earth Observation for soil sensing were presented. This included some results on identified
obstacles and user needs from the CUP4SOIL project funded by the FPCUP (Framework Partnership
Agreement on Copernicus User Uptake) program.

The introduction set the scene for the main objective of the workshop: to discuss around two central
questions:

1. With regard to your needs (spatial resolution, revisit frequency, accuracy), identify bottlenecks
(scientific, technological, technical, skills ...) to greater use of satellite Earth Observations (EO)
and CLMS and/or Galileo/EGNOS products for soil monitoring;

2. Propose measures to reduce/minimize these difficulties, ranking them (subjectively)
successively (i) according to their supposed impact on the bottlenecks, and (ii) according to
their ease - or even cost - of implementation. (We can imagine that these two criteria will be
used by the people in charge of prioritizing these measures).

The workshop concluded with the provision of links to the results of the workshops in other
countries, the announcement of the virtual discussion group on this topic, and an outlook on the
activities of PREPSOIL on the topic of soil monitoring: ‘MIONITORING: Providing direction and
capacities for the future harmonized soil health monitoring mechanisms’ including the link to more
information.
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Results

The discussion focused around the two questions posed:

1. With regard to your needs (spatial resolution, revisit frequency, accuracy), identify bottlenecks
(scientific, technological, technical, skills ...) to greater use of satellite Earth Observations (EO)
and CLMS and/or Galileo/EGNOS products for soil monitoring;

2. Propose measures to reduce/minimize these difficulties, ranking them (subjectively)
successively (i) according to their supposed impact on the bottlenecks, and (ii) according to
their ease - or even cost - of implementation. (We can imagine that these two criteria will be
used by the people in charge of prioritizing these measures).

Main obstacles identified and/or topics that were mentioned by the participants as responses to
these questions and which were discussed were:

- Cloud cover
- Resolution
- General usage constraints

Clouds

Cloud cover is reported as a major bottleneck to the use of EQ. The example provided was that only
5 images of the 48 Sentinel 2 images taken in a growing season in Belgium were usable. As solution,
cloud removal algorithms were mentioned, but this only results in averages over a certain area and it
was mentioned that the algorithms should be verified by a trusted organization. Snow cover was
also mentioned as an obstacle in northern regions, as well as the coverage of the soil with

vegetation for most of the year in temperate regions, limiting the number of days in which the soil
itself can be seen. This results in a main application of EO in relation to soil monitoring being to
study the differences in vegetation, as a proxy for differences in the soil.

Resolution

Resolution was not indicated as a limiting factor. In fact, it was stated that very high resolution
imagery is not needed for a lot of applications. Changing the fertilizer rate on a spreader takes time,
so 10 m resolution is sufficient on a 8 ha field, and 5 m resolution is too high for precision
fertilization applications. Currently sprayers work on 30 m resolution and liming on 10 m resolution.
However, the machines are evolving quickly and there are machines available that can vary the
dosage per nozzle or group of nozzles on a sprayer, so in 5 years’ time the higher resolution of EO
imagery might be manageable.

The biggest gain of using EO in agriculture is in identifying the good and bad zones in a field. The
reason for the good or bad performance is often not known but the most limiting factor to crop
growth should be addressed first. This first identification of variation in the field, the identification of
good and bad zones is a useful first step in field management improvement and here EO can come in
useful, depending on the crop and/or use of the field.

For more high resolution applications like disease detection or measurements at small parcels, UAV's
are used.
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General usage constraints

It was stated that farmers often do not know how to open the EO map, so companies are providing
this service for them. If EO products or resulting maps are to be used by end-users, they should be
super simple to use.

At present, many products are conceived as being too scientific and therefore hard to understand.
For example, it is often not fully clear what a vegetation index means and when to use it. A question
is posed and not readily answered; to what extent does standardization impact the use and easy of
use of EO products?

A note is made that NASA provides free courses in Jupyter notebooks and QGIS. And Copernicus is
serving EO vegetation indices products.

The Canadian ministry monitors every 5 years and uses a participatory app to collect ground truth
data.
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Conclusion

Three main obstacles or factors influencing the application of EO products for soil and crop
monitoring were discussed: cloud cover, resolution and general usage constraints. While there are
solutions or work-arounds mentioned for each of these topics, these are not necessarily
straightforward to be applied widely.

Funding

This research was funded by the European Union Horizon Europe Coordinating and Supporting
Action (CSA) ‘Preparing the European Mission towards healthy soils’ (PREPSOIL) (Grant Agreement
N° 101070045).

Wageningen, the Netherlands, 23 June 2025
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IL Agenda

@ Introduction

@ Introductory presentation

@ Discussion around two questions: obstacles and solutions for EO use
@ Wrap-up

@ Is it ok for everyone if we record the meeting for note keeping?

Funded by [RECEH
the European Union



EP CSA —Preparing for the ‘Soil Deal for Europe’
L Mission

@ HORIZON-MISS-2021-SOIL-01-01 /

@ Preparing the ground for healthy soils: building capacities for
engagement, outreach and knowledge

@ Project Coordinator: Dr. Niels Halberg

@ Coordinating Organisation: Danish Centre for Food and Agriculture —
Aarhus University

@ Planned duration: 36 months, formal starting date July 1st, 2022.

Overall intention : Supporting the Soil Mission through the DG AGRI secretariat

Funded by [RECEH
the European Union
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Main activities and outcomes

STAKEHOLDER MANAGEMENT

KEY _ Expansion of National Soil Hub concept, coordination and organisation of stakeholder
PRINCIPLES jo& ) identification, engagement and co-creation. At EU, national and regional levels. Multi-
STOCKTAKING actor approach.
From previous r : P
initiatives, MONITORING Ba \WEB PORTAL

especially on Knwledge aggregator,

Evaluation of soil Assessment of indicators Elaboration of

agricultural soils. for di model business spaces for inter-
: or different land uses,

heeds, at least in 19 . " e fiodl connection, LL atlas,
OPEN SCIENCE . . exploring EO and citizen p ’ . '

regions, focusing in . : d promotion of best

i science, improvement of governance an .
By default, multi- the landscape level. o il practices and
) . monitoring knowledge sustainability.

plying the impact. advocates, etc.
FLEXIBLE
Smooth Specific events and activities, including science-policy interface,
communication and A . .
adaptation to the planned to build awareness, and improve the knowledge base among
Mission’s needs. citizens, land managers and urban planners,
CAPABLE as well as facilitating connections among different communities of
Consortium

practice; dialogues w Soil Advocates

composed of the top
EU researchers,

agencies and Building on EJP SOIL program, SMS project, SOILS4EU, ...
stakeholder Expanding to different soil use types and broader scope of Soil Mission

associations. Funded by
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Data need

We need soil data
and information

Present
Past Future
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Soil’s contribution to the UN sustainable development goals

Y
{\
N2
£.0
S & NN
O AS NS S
O3 DS
O Q
S < NG ]
S N L

9

>. =

GLOBAL SOIL
| PARTNERSHIP,

ion
lion




ﬁ? Global and EU soil degradation
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@ At the global level: @ At the EU level

Most assessments show that >0
between 20-40% of the global o
land area is degraded or

degrading to varying extents and .
degrees.

100

61 %

From: https://www.unccd.int/sites/default/files/2022-

From: https://esdac.jrc.ec.europa.eu/esdacviewer/euso-
04/UNCCD GLO2 low-res 2.pdf dashboard/

Funded by [RECEH
the European Union [EESS


https://esdac.jrc.ec.europa.eu/esdacviewer/euso-dashboard/
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https://www.unccd.int/sites/default/files/2022-04/UNCCD_GLO2_low-res_2.pdf
https://www.unccd.int/sites/default/files/2022-04/UNCCD_GLO2_low-res_2.pdf

Soil: slow pedogenesis vs fast degradation o /

61 %

% soil beyond threshold

@ The 10 main independent forms of soil degradation: EU
@ Reduced biodiversity, > 36 %
@ Decrease in organic matter, > 52 %
@ Soil sealing, > 7%
@ Erosion, Gully erosion = ?7?7?
@ Compaction, — Diffuse water erosion > 24 %
@ Waterlogging/drought, _ _ .
@ Nutrient depletion, T GG Eresien = 0%
@ Acidification, —— Harvest erosion > 3%
@ Salinization, — Tillage erosion = 26 %
@ Pollution. From: https://esdac.jrc.ec.europa.eu/esdacviewer/euso-

dashboard/

- 1 cm of soil formed in 240 years can be eroded away in 1 to 10 years (or during a storm or excavation for building);
2 m of soil formed in 48,000 years can be destroyed for urbanization in a matter of minutes.

(C. Valentin, 2024. Personal Comm.; Valentin, C. 2018. Les sols au cceur de la zone critique 5: dégradation et réhabilitation (Vol. 5). ISTE Grotgd.hy e

the European Union
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EEE] EU legislation

Soil Strategy 2030 (adopted 2021)

Vision and definition for healthy soil

» Soil health: good chemical, biological and physical
condition and provision of as many ecosystem
services as possible

» By 2050, soils are healthy and resilient, which requires
decisive change.

» Protection, sustainable use and restoration of soil
becomes the norm.

» Solution for climate neutrality, clean circular economy,
biodiversity loss, protection of human health,
desertification and land degradation.

- European
Commission

The
European

Soil Monitoring and Resilience Directive
(proposal 5 July 2023)

EUROPEAN
COMMISSION

Brussels, 5.7.2023
COM(2023) 416 final

2023/0232 (COD)

Proposal for a
DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
on Soil Monitoring and Resilience (Soil Monitoring Law)

{SEC(2023) 416 final} - {SWD(2023) 416 final} - {SWD(2023) 417 final} -
{SWD(2023) 418 final} - {SWD(2023) 423 final}




Various links between

@ What should be monitored

these categories

4

4

Soil health (linked to their
contribution to ecosystem

services; Human-oriented);
Soil functions (Action of the soil

on itself, a wider ecosystem
and/or Humans);

Soil elementary processes
(physical, chemical, or biological);

Soil properties
(e.g. %clay, pH, bulk density ...);

Soil degradation indicators

The need for soil monitoring to support public policies etc.

@ For what use in soil management

@ How @ Positioning of indicators in
a reference framework of

@ Sampling and laboratory oossibilities (use of

analysis thresholds, etc.),
@ In situ observations / interpretation and
measurements: possible definition of
@ Ground measurements corrective measures such
Remote sensing as sustainable land
(Satellite-based EO, management practices

UAV, airborne sensors):

@ Combining observations
and calculations

Funded by [RECEH
the European Union




WP6 Supporting harmonised soil information
and reporting

SUPPORTING EUSO

CURRENT SITUATION

EJP SOIL TECHNICAL
SOLUTION

May not be
representative

HARMONISED

NATIONAL
SOIL MAPS &
SOIL

MONITORING.
WITH LUCAS
AS DE FACTO

STANDARD

EU Soil

Policies for Request for soil
indicators

soil NATIONAL SOIL
protection MAPS & SOIL I\ 418
MONITORING Harmonised

MEMBER STATES

DECISION
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% EEHJ Main threats to soil and soil needs identified in 20 EU regions

Cow Dairy Farming: Gelderland, Netherlands Too dry (Podzol, Anthrosol), Too wet (Fluvisol), Soil compaction (everywhere)

Sheep Agrosilvopastoral Farming:Sardeegna_ Italy Erosion (water), desertification.

soil erosion and soil pollution. A general soil degradation process is found due to the increase in machinery (heavy machinery), pesticides, soil
compaction, loss of soil structure and reduction in water retention by soils.
Erosion (water), desertification, salinization, pollution, compaction.

_, compaction, biodiversity decline, soil erosion (water, wind, tillage); decreasing water retention capacities

Erosion, _, compaction, biodiversity decline
-, nutrient loss, compaction (topsoil and subsoil), water and tillage erosion, reduced water retention capacity, reduced soil fertility.

_; _; moderate- high risk of drought; moderate-high risk of flood; moderate risk of soil erosion; high risk

of soil pollution; low risk of soil salinity; low- moderate risk of functional soil biodiversity deterioration.
Wind erosion and desertification due to climate change and historical change in water management

High precipitation rates, poor drainage, soil compaction (saturated soil during harvest), soil erosion, _ Part time farming, intensive agriculture,
limited time to spend on farm work, sometimes lacking/to small economic incentives, high pressure on agricultural land.

1. Soil erosion, 2. Soil contamination, 3. Soil acidification, 4. _ & 5. Invasive organisms
-, contamination, loss of biodiversity, _, land subsidence, soil degradation due to disturbance, compaction, and -in parts

(external)- salinization (through Noordzeekanaal)
contamination, -, land abandonment

Peatland drainage for forestry; tracks from harvesters

Erosion, compaction, lack of fertility

Climate change (erosion, changes in the cryosphere and water resources, increase in climatic hazards and risks in the high mountains, increase and
elevation of wooded areas,_ of valley bottoms, greening); Mass tourism (_, biodiversity degradation, erosion)
Peatlands: kastern and Midland, Ireland Drainage of peatlands led to peat shrinkage, compaction, subsidence, erosion and greenhouse gas emissions

Reforestation: Vysocina, The Czech Republic Erosion, Acidification




Possible contributions of Earth Observation
to soil monitoring
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Eﬁ? Satellite EO, UAV and airborne sensors to characterize soils

Digital soil mapping: soil properties , incl. soil organic carbon concentration, soil moisture, texture
Land cover

Area of forest and other wooded lands (including biodiversity estimate)

Vegetation fractional cover (F-Cover)

Landscape heterogeneity (and its impact on surface biodiversity)

Topography
Erosion estimates

Funded by [RECEH

the European Union




& EEEJ Most used RS product: Land Cover maps

IS

@ Copernicus Land Monitoring Service @ National services

@ CORINE LAND COVER, resolution 100m, every six @ In the Netherlands: LGN, resolution 5m, yearly
years (last=2018), 44 classes (51 classes, adapted to the country characteristics )

Basiskaart  Gerelateerde kaarten  Gebruik Documentatie Bestanden Over LGN Contact

Nieuws

Nationoipos
“Nrzdersathsisches
Wittenmeer.

Transparantie Vi

lijken ‘3

@
=]
@

T

o\
(=)
fo)

West yon
Haaksgronden

196010, 503254

-
sl er Nationat
S—{and

Naturpairk 1/
. Hohe Mark )/
N ‘:\’e',m)umrr:.énd

S\ LAk

o 4 3

B A
Ostende ’ & Dusseldorf

iede aigoe o= © v,u Mﬁw
\ \i % X

S des
Hondves

NN~
A ererkisen

(i
S

2 — | i 5>
Achtergrondkaart: © OpenStreetMap contributors.=" B0 2 - - . o S =
LGN2023: CC-BY-SA Wdgeningen Environmental Research S | { 3 Z 7 VN, f‘?l#l

Funded by

the European Union



Soil indicators suggested by EU

a lotin common

@ by the Soil Health and Food Mission Board: @ in the proposal of the Soil
Monitoring and Resilience Directive:

@ Presence of soil pollutants, excess nutrients and salts,\ @ Salinization

@ Soil organic carbon, _>& \\ @ Soil erosion,
@ Soil structure including bulk density and @ Loss if soil organic C,
the absence of soil sealing and erosion, \ @ Subsoil compaction,
@ Soil biodiversity, @ Excess nutrient content in soil,

@ Soil contamination,

_ @ Reduction of soil capacity to retain water,
@ \Vegetation cover, \\\ @ Excess nutrient content in soil,

@ Landscape heterogeneity, @ Acidification,

@ Area of forest and other wooded lands. @ Topsoil compaction

@ Loss of soil biodiversity

@ Land take and soil sealing.

@ Soil nutrients and pH,

Impacting all other factors,
Used for computing the
indicators

Funded by [RECEH
the European Union
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@ EO often used as a

covariate in the

EUSO satellite use for soil degradation estimation

Product available

Soil erosion

S pat | a I d escrl pt | 0 n Water erosion Yes No Yes NSRTM, SPOT 4/5, SPOT VEGETATION, RapidEye, |land cover, vegetation statistics, digital elevation model 100 m / not specified
o o IRS PG LISS Il
I nStea d Of d I reCtly Wind erosion Yes No Yes MODIS, Landsat/Terra are soil (%), snow cover, land cover, field boundaries 100 m / not specified
de rive the Statu S Harvest erosion Yes No Yes SPOT 4/5, RapidEye, IRS P& LISS I1 and cover 100 m / not specified
Tillage erosion Yes No Yes Sentinel-1, MERIS, SRTM, ASTER, and cover, digital elevation model, land management, 100 m / not specified
Of t h e i n d icato r. . Landsat-5 MSS/TM, Landsat-7 ETM, SPOT-4/5, IRS |Negetation statistics
Vi P& LISS I, MODIS
Post-fire erosion No No Yes MERIS, PROBA-V, Sentinel-3/0LCI and SLSTR, urnt area, vegetation statistics, land cover 25 m fannual
Sentinel-2
Soil pollution
Copper Yes No Yes W |IRS PE LISS lll, RapidEye, MODIS, SRTM, ASTER and cover, vegetation statistics (evi), digital elevation model [500 m / not specified
Mercury Yes No Yes IRS P6 LISS lll, RapidEye, MODIS, SRTM, ASTER, and cover, vegetation statistics (evi), digital elevation model, [100 m / not specified
Landsat eflectance, surface temperature
Zinc No No Yes SPOT-4/5, IRS P6 LISS 11l SRTM, ASTER, Landsat 7 |fland cover, digital elevation model, vegetation statistics 250 m / not specified
Soil nutrients
Nitrogen surplus No No No LUCAS points
Phosphorus deficiency Yes No Yes SRTM, ASTER, MQDIS, IRS P& LISS lll, RapidEye and cover, digital elevation model, vegetation statistics, LUCAS points
eflectance
Phosphorous excess Yes No Yes SRTM, ASTER, MODIS, IRS P& LISS lll, RapidEye and cover, digital elevation model, vegetation statistics, LUCAS points
eflectance
Loss of soil organic carbon
Distance to maximum 50C level Yes No No SPOT-4/5, IRS PG LISS IlI, RapidEye, Sentinel-2 and [fand cover 500 m /[ 4-6 years
Landsat-8
Loss of soil biodiversity
Potential threat to biological functions Yes No No IRS P& LISS IlI, RapidEye and cover 4-6 years
Soil compaction
Susceptibility to soil compaction No No No 500 m / Not specified
(T. Breure (JRC), personal soil salinization
communication) Secondary sali.nizafion risk No No Yes 500 m / Not specified
Loss of organic soils
Peatland degradation risk No No Yes 1 km / Not specified
Soil consumption
Soil sealing Yes No Yes entinel-2 Ilmpervious built-up layers 10m / every 3 years




pREp CUP4SOIL and WorldSoils

SOIL CUP4SOIL methodology

Input data from LUCAS (and other sources in WoSIS if
relevant)

Training Data

Covariates:
o Data prepared by DLR
o Data available from Copernicus (DEM, land cover)
o Geology/parent material (JRC)
o Simple radar products from Sentinell

Model: quantile random forest (robust approach allowing
pixel-based uncertainty assessment)
Outputs:

o Primary soil properties

o Uncertainty index

o Other uncertainty measures (to be further developed)

Digital Soil
Mapping

I

a
A

A GOIL

Covariates

Predictive
model

Soil Map

Application
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P CUP4SOIL and WorldSoils

WorldSoils methodology

Environmental covariates
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What are main drawbacks reported so far?

Examples from the CUP4SOIL survey




CUP4SOIL and WorldSoils user surveys

CUP4SOIL WorldSoils
Survey (83 responses)

45
. Yearly 41 -

35
@ 2yéars . 2 Survey (56 responses)
. 3 years 7 25
. 5 years & 20 0% 10% 20% 30% 40% 50% 60%
@ ! need products in near-real ti... 17 ”

10
Real Time 54%
® ot ; : 7 l - _ °

(o -

Mentimeter (58 responses) Upon Request _ 29%
Access to Past Archives - 18%

If it is not feasible or meaningful to
make yearly or near-real time
updates to the products, is a
longer (5/10 years) update period
still useful?
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CUP4SOIL and WorldSoils user surveys

CUP4SOIL WorldSoils
Survey (83 responses)
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19

50m 20%

Finer resolutions are
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Objectives and next steps of the workshops




Objectives: to study the integration of EO data in soil monitoring

@ With regard to your needs (spatial resolution, revisit frequency, accuracy), identify
bottlenecks (scientific, technological, technical, skills ...) to greater use of satellite Earth
Observations (EO) and CLMS and/or Galileo/EGNOS products for soil monitoring

@ Propose measures to reduce/minimize these difficulties, ranking them (subjectively)
successively (i) according to their supposed impact on the bottlenecks, and (ii)
according to their ease - or even cost - of implementation.

(We can imagine that these two criteria will be used by the people in charge of
prioritizing these measures)
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Beyond this workshop

@ Short synthesis of the results of the workshop will be written

@ Results from other similar workshops
(per country) can be found at: S e ...
Renault, P., Xie, G., & Weiss, M.
(2024). Technical feasibility in using Remote sensing to monitor soil health; obstacles
CLMS satellite-based EO to estimate
soil health indicators. Zenodo. 190 p. g i e, e o o e e ey e o st

3 gaps and measures to cope with them were:

( h tt p S ://d O i . O rg/ 1 O . 5 2 8 1/2 e n O d O . 1 3 6 « A lack of information on existing data, theoretical and practical knowledge on processing, and know-how for end-users other

than researchers.

8 2 5 1 5 Suggestions: (i) provide training; (ii) strengthen collaborations between remote sensing experts and soil experts on the one hand, and
between scientists and other end-users on the other; (iii) provide access to data via a single, well-documented web interface:

—

* Most sensors do not penetrate the soil, can only characterize bare soil, and have signal affected by clouds and the atmosphere.

Agriculture  Forestry  Urban

2 Original Post

Suggestions: (i) Couple in situ data and available covariates (accessible imaging proxies) with models; (ii) Use airborne gamma-ray 957 .
of 1 pos

1Vi r.t u a I d iSC u SS i O n g r-o u p : - spectrometry: (iii) Use process-based model inversion. -

Lack of harmonization (i.e. heterogeneity of methods and products).

. Suggestions: (i) Clearly inform the user of what has been done to obtain the products; (ii) Ensure interoperability between different products,
L]
h tt p S . fo r u l I l ° p re p S O I | o e u d 1 2 - standardized methods and procedures; (iii) Request access to a confidence interval ta assess product quality.

Do you agree with these shortcomings? Would you like to add other gaps and/or suggest other ways of dealing with those identified? Please feel

re m Ot e - S e n S i n g-t O - m O n i t O r— S O i I = free to respond in your local language if that's easier for you. Thank you very much for your constructive input.
health-obstacles € pirrenait and adelgivson he s Reply

«
o

SfEEn -~
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https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5281%2Fzenodo.13682515&data=05%7C02%7Cfenny.vanegmond%40wur.nl%7C8e1082c08968469d5da108dcd2f6487a%7C27d137e5761f4dc1af88d26430abb18f%7C0%7C0%7C638617202470697828%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=Jog3C%2F%2FQy0NY9ThqN87UngyU8N0lJiFKytRpPO9hYr8%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5281%2Fzenodo.13682515&data=05%7C02%7Cfenny.vanegmond%40wur.nl%7C8e1082c08968469d5da108dcd2f6487a%7C27d137e5761f4dc1af88d26430abb18f%7C0%7C0%7C638617202470697828%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=Jog3C%2F%2FQy0NY9ThqN87UngyU8N0lJiFKytRpPO9hYr8%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fforum.prepsoil.eu%2Fd%2F12-remote-sensing-to-monitor-soil-health-obstacles&data=05%7C02%7Cfenny.vanegmond%40wur.nl%7C8e1082c08968469d5da108dcd2f6487a%7C27d137e5761f4dc1af88d26430abb18f%7C0%7C0%7C638617202470710558%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=kw%2BTJIkdAYzA%2FeVACFJIZkYynhIE7KnnFuPWMg5UF6o%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fforum.prepsoil.eu%2Fd%2F12-remote-sensing-to-monitor-soil-health-obstacles&data=05%7C02%7Cfenny.vanegmond%40wur.nl%7C8e1082c08968469d5da108dcd2f6487a%7C27d137e5761f4dc1af88d26430abb18f%7C0%7C0%7C638617202470710558%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=kw%2BTJIkdAYzA%2FeVACFJIZkYynhIE7KnnFuPWMg5UF6o%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fforum.prepsoil.eu%2Fd%2F12-remote-sensing-to-monitor-soil-health-obstacles&data=05%7C02%7Cfenny.vanegmond%40wur.nl%7C8e1082c08968469d5da108dcd2f6487a%7C27d137e5761f4dc1af88d26430abb18f%7C0%7C0%7C638617202470710558%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=kw%2BTJIkdAYzA%2FeVACFJIZkYynhIE7KnnFuPWMg5UF6o%3D&reserved=0

soil health monitoring mechanisms

PREPSOIL is analysing the knowledge base available to monitor soil indicators proposed
under the Soil Mission and makes a proposal to extend the findings from agricultural
soil projects to other types of soils, by:

1. Performing an in-depth analysis of EU-supported projects related to soil monitoring,
on how to extend results on agricultural soil indicators, while proposing alternative
ones for natural, forest, urban and industrial soils (D5.1 Analysis of Knowledge Base
Available to Monitor Soil Indicators Proposed Under the Soil Mission).

2. Integrating citizen science (CS) (D5.3 Feasibility of citizen science engagement for
soil monitoring according to soil needs and LLs) identifying potential contributions
as well as gaps in CS approaches for different soil use contexts; case study among
LLs assessing the potential of using CS in soil monitoring.

3. Identifying and fulfilling the capacity building needs of decision makers and public
officers (incl. LL members) to assess monitoring outputs (ongoing)

4. Empirically assessing in 6 countries awareness and understanding of soil health
among advisors/consultants within agriculture and forestry to explore their soil
knowledge and how they obtain new knowledge, and to explore how the notion of
soil health is manifested in practice in their professional work (ongoing work)

MONITORING: Providing direction and capacities for the future harmonized

BACKING UP THE MISSION'S
IMPLEM ENTATION PLAN

s SOILNEEDS
* Evaluation of soil needs, at least in 19
regions, focusing in the landscape level,
defining priorities for LL action.

% MONITORING

Assessment of indicators for different land
uses, exploring ED and citizen observatories,
improvement of monitoring knowledge-base.

I’ o LUVING LABS

Co-craation of model business plans, incl.
govarnance and sustainability, adapted to
maturity level.

All outputs are available at https://prepsoil.eu/outputs
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