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Introduction

CUPA4SOIL general objective

Objectives
A Prepare a potential Copernicus downstream service to

support national and European agencies for reporting on

soil health/quality.

A Generate Europeanwide example data products |

characterising soil health/quality

A Develop a user community that tests and validates data
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A IntermediateSCMaPsoil
products

A Current possibility of Edbased
soil parameter

A Deviations from user
requirements

products for soil health/quality information
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A Ensure close cooperation with the E8orldSoilsproject

activities and other related projects/initiatives such as the

A Develop show cases
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Introduction

CUP4SOIL an®WorldSolls
. |WorldSoilsESA)  |CUP4SOIL (BWPCUP)

Lead
Mainobjective

Soilparameter

Soilpredictionmodel

Spatiakesolution

Spatiakoverage
Sentinei2 L2Ainput data

GMV

Developmenbf a pre-operational
systemfor SOGnonitoring

SOContent

Spectrakoil mapping(baresoil)
Digitalsoilmapping(vegetatedareag
-> IncludingSCMamroducts

50 m (Europe)
100 m (Global)

Europe
Sen2Cor

2 SOIL

DLR

Preparefuture soil productswithin the
Copernicus Land Monitoring Service (CLV

SOContent
pH,bulkdensity nitrogen, texture, coarse
fragment mXayb@more)

Digitalsoilmapping(allareag

-> IncludingSCMamroducts
20 m (Europe)

Europe +
MAJA
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Methodology
General overview

Input data SCMaRCompositing
C »| Averaging
Refiectances | Indexcal +
CloudMasks thresholding X Cloud_ and | Ave?glng |
l Baresurface hazefilter Statistics
detection
European
Threshold
Database l
\_/T/ MEAN + STD ';’;;‘Ii’;t’; nSCTeD
Baresurface 5 <
ESANorldCover reflectancecomposite composite
-
Baresurface Valid pixel
pixelcount count
Baresurface Baresurface
frequency mask SCMaP
Output
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A All Sentinet2 images in L2A format> processed
with MAJA from 201§ 2022

A Larger Europe including Ukraine

A Spectral Index based (e.g. Diek et al. 2017, Rogge
et al. 2018, Dematté et al., 2018)

A Used index: PV+IR2 (Heiden et al. 2022, Méller, M.
et al. 2022, Dvorakova, K., et al., 2023)

B8 — B4 + B8 —B12
B8+B4 B8+B12

A Regionalised thresholds (Karlshéfer et al., in
preparation)

PV+IR2 =

A 5-years composite products



Methodology
General overview
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Covariates

Training Data

Predictive
model

Applications

Soil Map

Digital Soil
Mapping



Methodology

Digital Soil Mappingz some notes

A Input data from LUCAS (and other source®/wsSIS

iIf relevant) Training Data
A Covariates: = .
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A Model: quantile random forest (robust approach
allowing pixelbased uncertainty assessment)

A Outputs:
o Primary soil properties
0 Uncertainty index Digital Soil
o Other uncertainty measures (to be further :
Mapping

Data prepared by DLR

Data available from Copernicus (DEM, land
cover)

Geology/parent material (JRC)

Simple radar products from Sentinell

Predictive
model

developed)

Covariates
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Example Data

France
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Example France

SCMaP
products

Mean Surface
Reflectance

A Sentinel2

A L2Areflectance
(MAJAprocessedl

A 2018¢ 2022
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Example France

SCMaP
products

Mean Surface
Reflectanceg
Standarddeviation

A Sentinel2

A L2Areflectance
(MAJAprocessed(l
A 2018¢ 2022
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Example France

SCMaP
products

BareSoilSurface
Reflectanceg

A Sentinel2
A L2Areflectance

(MAJAprocessedl
A 2018¢ 2022
A PV+IR2
A Regionalised
thresholds
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Example France

SCMaP
products

BareSoilSurface
Reflectanceg
Standarddeviation

A Sentinel2

A L2Areflectance
(MAJAprocessedl

A 2018¢ 2022

A PV+IR2

A Regionalised
thresholds
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