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Introduction

CUP4SOIL general objective 
Objectives

Å Prepare a potential Copernicus downstream service to 

support national and European agencies for reporting on 

soil health/quality.

Å Generate European-wide example data products 

characterising soil health/quality

Å Develop a user community that tests and validates data 

products for soil health/quality information

Å Ensure close cooperation with the ESA WorldSoilsproject 

activities and other related projects/initiatives such as the 

%*0 3/), ÐÒÏÊÅÃÔÓ ÁÎÄ ÏÔÈÅÒÓ ÅÔÃȢ ȣ

Å Intermediate SCMaPsoil 
products

Å Current possibility of EO-based 
soil parameter

Å Deviations from user 
requirements

Å$ÁÔÁ ÐÁÃËÁÇÅ ÔÏ ȰÐÌÁÙ ÁÒÏÕÎÄȱ
Å Develop show cases



Introduction

CUP4SOIL and WorldSoils
WorldSoils(ESA) CUP4SOIL (EU - FPCUP)

Lead GMV DLR

Main objective Development of a pre-operational 
systemfor SOC monitoring

Preparefuture soilproductswithin the
Copernicus Land Monitoring Service (CLMS)

Soilparameter SOC content SOC content
pH, bulkdensity, nitrogen, texture, coarse
fragmentsΣ Χ όmaybemore)

Soilpredictionmodel Spectralsoilmapping(bare soil)
Digital soilmapping(vegetatedareas)
-> IncludingSCMaPproducts

Digital soilmapping(all areas)

-> IncludingSCMaPproducts

Spatialresolution 50 m (Europe)
100 m (Global)

20 m (Europe)

Spatialcoverage Europe Europe +

Sentinel-2 L2A input data Sen2Cor MAJA



Methodology

General overview
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Å All Sentinelɀ2 images in L2A format -> processed 
with MAJA from 2018 ɀ2022

Å Larger Europe including Ukraine

Å Spectral Index based (e.g. Diek et al. 2017, Rogge 
et al. 2018, Demattê et al., 2018)

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

Å Regionalised thresholds (Karlshöfer et al., in 
preparation)

Å 5-years composite products
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Digital Soil Mapping ɀsome notes

Digital Soil
Mapping

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

Å Covariates:
o Data prepared by DLR
o Data available from Copernicus (DEM, land 

cover)
o Geology/parent material (JRC)
o Simple radar products from Sentinel1

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

Å Outputs:
o Primary soil properties
o Uncertainty index
o Other uncertainty measures (to be further 

developed)



Example Data

France

Source: Google maps (https://www.google.de/maps)
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