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Meeting recordings

AYou can access the video recording of the meeting here:
https://youtube.com/live/ wWWAZpqugWwM?feature=share
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CUPA4SOllz Welcome and Introduction it QL s
OBbjectives of.thesmeeting

Alntroduction to the CUP4SOIL project

APresenting the User requirement study

Alnforming about the Earth Observationbased soil information for Europe

AContact and next activities

Photo: Uta Heiden
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Agenda

Time Topic
Part 1|10:00- 10:15 |Welcome and Introduction to the CUP4SOIL project Uta Heiden (DLR)
10:15-10:20 [Questions

Fenny van EgmontiSRIC)
10:20-10:45 |Introduction to UR studyfirst findings Uta Heiden (DLR)

10:45-11:00 |Interactive User survey Fenny van EgmontiSRIC)
11:00-11:15 [Discussion Questions

Part 2 Laura Poggio (ISRIC)
11:15-11:30 |Data products Earth Observatio#based soil information for Eurog Uta Heiden (DLR)
11:30-11:40 Webpage and data policy Laura Poggio (ISRIC)
11:40-11:55 |Interactive session on soliciting case studies Fenny van EgmondSRIC)
11:55-12:00 |Nextactivities Uta Heiden (DLR)

Further project members: PabtbAngelo(DLR), Paldarishofe(DLR)

Thaisa van der Woude (ISRIC), Emily Toner (ISRIC)
Photo: Uta Heiden
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Welcome and Introduction to the
CUPASOIL project
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CUP4SOllz Welcome and Introduction

Introduction to the project z Funding framework

AFPCUR Framework Partnership Agreement on Copernicus User Uptattps://www.copernicususeruptake.eu/

A Framework started in July 2018 -
AFunded by the European Commission (DG DEFIS) - P Jllm
A 219 actions, the EMfunded projects aim at enhancing the user uptake of opernlcus

for Copernicus User Uptake

Copernicus data and products
AThe actions comprise national and international user uptake activities
as well as business solutions and innovative products and applications

A CUP4SOIL project
A Global action, including European crelerder user uptake and international user uptake (Tier 2)

A Application

: 200 Dialogue &nﬁ Developing and piloting @] Promoting national and
National and multi- Building an active user downstream applications multi-national innovative
national information and dialogue and services actions

training events
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https://www.copernicus-user-uptake.eu/
https://www.copernicus-user-uptake.eu/user-uptake/details/cup4soil-high-resolution-soil-property-service-development-for-national-and-european-soil-carbon-reporting-512

CUP4SOIllz Welcome and Introduction ‘#’ @
Introduction to the project - Objectives

Title:

High-resolution soil property service development for National and European soil carbon reporting

Timeline: Partner:

A Proposal submission in 2019, project approval in 2022 DLR and ISRIC
A 2-years projectstart Jan 2023 ISRIC started in May 2023

Objectives

A Prepare a potential Copernicus downstream service to support national and European agencies for
reporting onsoil health/quality.

A GenerateEuropeanwide example data products characterisingsoil health/quality

A Develop a user communitythat tests and validates data products for soil health/quality information

A Ensure closeooperation with the ESANorldSoilgproject activities and other related projects/initiatives
OOAE AO OEA %*0 3/), DPOI EAAOO AT A 1T OEAOO AOAsS
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CUP4SOllz Welcome and Introduction
Introduction to the project - Workpackages

WP1: Management

a WP2:Requirements I
A Collectingexistinguser
requirements(UR)

A Newusersurvey
A URDocumentgenerationand

update basedon userfeedback

" /

/\NPS: Data andhethod developmerh
A Datapreparation(S1, S2,SCMaP,
environmentalcovariateg

A\ 4

/VVP4: Copernicus Service Developr@n

A Userorganisation+
communications

A Meetings / Workshoprganisation

A Showcaseapplication

A Linkto other initiatives

M& Publicationand webrepresentatioy

A

A Productgenerationanddescription
A Productcomparison(e.g. SOGnap
with WorldSoilg

- /
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CUP4SOIllz Welcome and Introduction

Europeanwide EO data products and soil maps (20 m pixel size):
Documents:

Introduction to the project z Expected results

A Soil property maps (e.g. soil organic carbon, soil texture) and

(3) Showcases (example downstream applications)
Meeting and Workshops:

2 SoIL
Alnformation about soil and vegetation dynamics including quality indicaggeesented in a dedicated web page
(1) User requirements document tailored to the need of Copernicus Users
(4) Scientific and grey publications

7h December 2024online

(2) Key soil product description including robustness tests, product quality, feasibility for Eurepenapplication
(5) User survey collecting feedback of the community (User requirements)
TBD

(1) Q4/2023¢ Virtual meeting for discussing and consolidating User Requirements
(2) Q1/2024 First soil information products are presented, user requirements will be updated

6 z 7" March 2024 during the ESA Symposium on EO for Soil Protection and Restoration
(3) Q4/2024 Final project workshop to assess key user feedback, recommendations and future directions

s -
HoL
A

2B

A



CUP4SOIllz Welcome and Introduction

UPA4SOIL Webpage

Gpern|cus About User Uptake Resources News Events Highlights

framework Partnership Agresment
for Coparnicus User Uptake

Home / User Uptake / Action details

CUPA4SOIL: High-resolution soil A
property service development for
National and European soil carbon
reporting

Point of contact

Uta Heiden

German Aerospace Center
Oberpfaffenhofen

82234 Wessling

Phone: +49-8153-283282
Mail:
URL: v

~ . . . . . . Implementing Partner: DLR
Survey on requirements and wishes for future soil products provided by the Copernicus Land R
L o Implementing Country: Germany

Monitoring Service (CLMS). . . .

Primary Topic: Land

Primary Target Users: Pu
Primary Target Regiol

This action aims at a downstream service to support national and European agencies for reporting on soil Type of Action: De: ownstream applications an
health/quality and thus, contribute to the Land Degradation Monitoring (LDN) and Sustainable Development services
Goal (SDG 15.3.1) reporting. It further underpins the pre-operational Soil Monitoring System currently being R Re b2

developed within the ESA WorldSoils project with the potential to serve as a component of the Copernicus Land DI ARG (Esl AN Ce AR

Monitoring Service. Using synergies between this action and the ESA WorldSoils project will streamline the
activities and boost the user uptake. The 2-year CUP4SOIL project comprises the following objectives:

» Develop a potential Copernicus downstream service to support national and European agencies for reporting on soil health/quality.

¢ Generate European-wide data products and indicators characterising soil health/quality

* Prepare and develop a user community that tests and validates data products for soil health/quality information

* Ensure close cooperation with the ESA WorldSoils project activities and other related projects/initiatives such as the EJP soil project STEREOPES, SERENA, etc.

Initiatives and literature: In the first step, CUP4SOIL explores the different literature and project resources to get an update about the current discussion of essential soil
health indicators. This will be collected in a first version of a User Requirement Document (URD) that CUP4SOIL presents, discuss and adapt with a larger community during

the first User Requirement virtual meeting. For this purpose, a specific online user survey will be developed based on the framework of the FPCUP requirements. The survey is

Source: https://www.copemicus-user-uptake.eu/user-uptake/details/cup4soil-high-resolution-soil-property-service-development-for-national-
and-european-soil-carbon-reporting-512
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Questions to this introduction?

World Soil Information
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Part 1

Introduction to User Requirement study -
First findings

> EDISRIC y/
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CUP4SOIllz User Requirement Study
User requirements

Iterative process:

A Reviewing existing projects and initiatives

AUser requirement survey

A User requirement meeting

A Feedback from case study results

7 ol

)

Reviewof current
projectsand initiatives

P

Listof soil health
indicators(SHI)

P

Selectionof SHIby EO
capabilities(shortlist)

P

URsurveyquestion
development

>

S

UR virtualmeeting
workshops

<

Onlinesurveygathering
userneeds

<

Definition of the
Copernicususer list

<
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CUP4SOIllz User Requirement Study

57
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User requirements from existing projects / initiatives

Inventory of potentially
relevant projects

Inventory of indicators
per project

Assessment of
indicators (list of
indicators available)

U

LGround truth available, }

EO estimable

A EJP SOIL (SIREN, SERENMAStatus of the World's Soil

MINOTAUR, WPG6, Resources
STEROPES) A LANDMARK
A WorldSoils A ISQaPer
A EEA levell A RECARE
A LUCAS A BENCHMARKS
A MARVIC, MRV4SOC A Al4SoilHealth
A ENVASSO A PREPSOIL

A Soil Monitoring Directive A Etc.
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AWhen listed more than 4 times in the mentioned projects, it is selected:

A Simple propertiesSoil Organic Carbon (SOC), Soil Organic Matter (SOM), pH, Total Nitrogen (N), available Phospt
soil texture (clay, silt, sand), bulk density, Electrical Conductivity (EC), heavy metals (concentration)

A Complex (derived) propertiesavailable water capacity, erosion, salinity, soil respiration, earthworms, soil biodiversit
(can contain soil respiration and earthworms but not necessarily), soil sealing, soil contamination, compaction

AThese 18 soil indicators have been evaluated against:

ATheNextSpac€opernicus User requirements for soil in 2019 (8/19)
AEJP SOBIREN (12/14) L

Aaraarzy W {[{2Af 5S¢t
A Soil Monitoring Directive (16/18)
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CUP4SOIllz User Requirement Study
User Survey- Development .
User requirements survey for a fut

ure Copernicus Land Monitoring

A A survey was launched to understand more about the
Service on soils

specifications of the spatial information

A 23 questions
A Sent out to people across Europe on soils and EO

A Ongoing until the ESA Symposium on EO for Soil
Protection and Restoration (667 March 2024)

AHow are the results used?
A Presentation of the status frorith December 2024

Photo: Uta Heiden



CUP4SOIllz User Requirement Study

User Surveyz Results (01/12/2023)

AWhatbestdescribes/ourorganizatior?

National government

European / international organisation

Business

Research

Education

NGO

3%

14%

21%

L T

3%

8%



CUP4SOIllz User Requirement Study

User Surveyz Results (01/12/2023)

AWhatarethe maintopicsyourorganisationisworkingon?

Agriculture

Soils

Biodiversity / Nature conservation
Climate Change

Land and water resources

Energy, raw materials

Earth Observation

Urban areas

Sonstiges

1%

3%

4%

9%

1%

13%

15%

18%

22%
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User Survey- Results

A Areyoumissingsoil-relatedinformationat the Copernicus Land Monitoring Service?

A Howwouldyourate the usgfulness of future soilproductsunderthe Copernicus Land Monitoring Service?

529 43%

Very useful, regardless how
the products will be designed

Depends on the products

n
2
A

2B



aike
CUP4SO0llz User Requirement Study % @
User Survey- Results

A Whichsoil-relatedspatialinformationwould be helpful for your work (Part 1)?
(multiplechoice

Soil organic carbon / Soil organic matter 17%

Soil acidity (pH) GENTETTET T TS, 2%

Total Nitrogen NI TS 1%

Phosphorus available B Ty 10%

Texture (clay, silt, sand content) [ O EErs
Bulk density [ T EEREES
Electrical Conductivity (EC) [ | W e

Heavy metals (concentration) O 5

None of them 0%
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User Survey- Results

AWhichsoil-relatedspatialinformationwould be helpful for your work (Part 2)?
(multiplechoice

Soil water holding capacity

Erosion rate / Erosion risk AT TTTa—m—m—aa 6%
Salinity SRR 0 TIR  12%

Soil biodiversity (soil basal respiration, earthworms, etc.) (NG 5%

Soil sealing / Land take | T o

Soil contamination O 0%

Soil compaction GEEENNEENN T 07 02020 W 15%

None of them |
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User Survey- Results

AWhichsoil-relatedspatialinformationisnot listedbefore (Part 3)?

Related to vegetation cover and vigor

Soil Roughness

Coarse fragments, compacted layers, soil depth, cation exchange capacity, exchangeable bases, base patiodi@rsity lithology
Soail Infiltration Rate

Hydraulic Conductivity

Soil organic carbon sequestration

Infiltration capacity

Soil depth, or layers depth for with the product will be given, Soil profile depth, Soil horizon depths, Water ponding
Fertilization required by soil fauna post harvest in order to build soil organic matter (SOM) rather than destroying old SOM
Soil moisture

Soil classification, Soil types at 1:25K resolution, or something related at thisekibcale e.g. soil texture, soil paranaterial
Soil organisms activities, Soil cover

Soil fertility evolution

Drainage class, land use (crop type, nature,...)

Agricultural practices

Soil properties to depth (>30 cm) principally soil carbon, bulk density, stone content, depth to C horizon;

Bearing capacity

Acid soaill

CaCO3however, it may be combined with pH

Soil density

Q/l parameters

General or current Compaction Riglg(based on soil type or current soil conditions)

Smart farming: for decision support system related to-&tendly used fertilizer and its technology application

Soil management, soil cover

Land use

57



CUP4SOIllz User Requirement Study
User Survey- Results

A Forwhichpurposedo you needthe soilinformation?

Status (once)

Status (several times)

Monitoring

Sonstiges

13%

36%

(o ——— 0 JEEEEEC

5%
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User Survey- Results

AWnhatisyour preferredspatialresolutionyouareworkingon (inpixelsizeg?

10 m [ e e———_—————— WV
20 m GEE - TR 5%

50 m Gl T O TR 2%

100 m G T 12%

250 m T T o

1km ST TN o

Sonstiges s



CUP4SOIllz User Requirement Study
User Survey- Results

AHowregularlywould youlike to getupdatesonthe soilservicegproducts?

Yearly

2 years

3 years

5 years

| need products in near-real time

Sonstiges

G 7

G 5

3%

8%

24%

50%



CUP4SOIllz User Requirement Study
User Survey- Results

AWhichscaleisyour organizationworkingon?

One or several fields

Landscape/watershed/soil health district level

Subnational regions

Countries

Europe

Sonstiges

[ B e ———— e

3%

8%

15%

18%

27%
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CUP4SOIllz User Requirement Study
User Survey- Results

AWnhataccuracyevelisstill useful/ requiredfor yourapplicationgiventhe specificationsabove?

EEENTTTTT S TN
64%

Spatial pattern should make sense, no absolute accuracy
necessary

Correct quantitative values necessary



CUP4SOIllz User Requirement Study
User Survey- Results

AWhatisthe uncertaintymeasureyouwould expectfor the soil propertymaps?

(P95-P5)/median

(P95-P5)/mean

Standard Error

Confidence intervals

| don't know

Sonstiges

0%

10%
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User Survey- Results

AWnhatwould beyour preferredacces®

Mapviewer (N 22%

Data download via ftp ) 29%
Webservices (WMS, WCs, Wps, ...) Iy 25%

API L Se———— Wl

Sonstiges | %
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User Surveyz Results

A Furthercomments(selection):

| would love to learn more information about Copernicus land monitoring service related to ssitmjadtfarming and precision
agriculture learning

The processed raster data have todmequately validatedWe see an extreme discrepancy between millions of pixel and only some
thousands of ground truthing data. The processed raster data is only so good as it can be correctly validated.

Standardization of soil data and soil descripti@urgently necessary also for the harmonized EU market. For a company it is very difficult
to adapt its software / products to every federal legislation like here in Germany and therefore to develop products fardhiethe EU is
not doing itit will be only the national level , which will help us companies not a bit.

As user, indeed...this tool for landscape data analysis really needed especially for our research students and praljeciliciag
management of lands quality and health. Thanks in advance.

"we need better information on thendowment of agricultural landscapes with semiatural landscape featuresThanks for your work
and effort!"

It doesn't make sense to provide only the dafhe underlying method should be described in detal measure for the accuracy is helpful
(such as confidence intervals) and the underlying method should be validated with measured field data.
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User Surveyz Summary of the results

A Majority of answerdrom the Researchsector(~ 50% 27/54)
A 52 | 54useraremissing soilrelatedinformation at the Copernicuservice

A Mostwanted soil products are:

0 SOC texture andbulk density, soilwater holdingcapacity erosion soilcompaction soilbiodiversity
A Majority needsinformationfor monitoring yearly
A Spatialresolutionwinneris 10 mpixel size
A Spatialscale Cleattrend from one or severalfields (35 / 54jo the Europearscale(11 / 54)

AVeryimportantisto measurethe quality/uncertainty: Confidenceinterval (28 / 54)

57
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Interactive session- User Requirements

Please go to Menti.com
and use code: 7768 9609
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Part 2

Data products Earth Observatiorbased
soll informationfor Europe

World Soil Information
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CUP4SOMl_Data products

2 SoIL

Earth ObservatioAdased soil information for Europe

Training Data

Covariates

A Training data ground
observations

A Covariates EQderived data
IncludingScMap
environmental layers

A Predictive model machine
learning with spatial
uncertainty assessment

A Products evaluation

Accuracy metrics
Uncertainty index
Landscape evaluation
Fitness for purpose



CUP4SOM_Data products 2 SOIL
Earth ObservatioAdased soil information for Europe

A Temporal composite productSCMalp
AMean reflectance composite
A Soil reflectance composite
A Bare soil frequency
AValid pixel information

A Soil properties: )
A AYLIX SY LI =X {h/3Z2 alyRX aatiaz Oftle&x StSOGNAROIE O2\
A Derived/complex: AWC, C stockspsion, functional indicators, C/N

A Differences to existing products:
Ause ofSCMaRs covariates (will be made available)
Ause of more EO derived products
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First SCMaPexamplesz Bare soil selectionthresholds

Pv+R2 threshold  FQr bare soil selection:

T e W -012--01
g oo ASpectraindexPV+IR2:
e o e W o-os. combines NDVI + NBR
- = = = I 030,
rgme o l —oeer A automated and
s | J{ | ' : . .
i [ ]02-025
= b = = = e regionalised threshold
G i ' r []03-035 definition
[ - AR T i []035-04
) T | []o4-045
[[]o45-05
=o-0% R 1144 Sentinel2 tiles across
: B o055-06
- W 0s5-065 Europe
o ,J" :
2 . A Derives product suite:
, ‘ [ ; e, ATemporal composites
- , e I 5 = e A Statistics
L - EE e o e T B AReliability
D » = rd. . £ ’
B groundmage 7




AR
CUPA4SOllz Data products %, SOIL ..
First examplesz Belgium

Belgium

- Mean

¥ Reflectance
% Composite
(2019¢ 2021)

RGB (Sentinel2)
| B4/B3/B2
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CUPA4SOIllz Data products




CUPA4SOIllz Data products

Frequency
(2019¢ 2021)

P

" Brusselsi®
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CUPA4SOIllz Data products
First examplesz Northeast of Prague (Czech Republic)

SoilReflectanc&omposite (2019 2021)

MeanReflectanc&€omposite (201¢ 2021)



