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Temporal compositing for soil property mapping

Observing soils from optical satellite platforms
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Clouds / Cloudshadow / … 

Detecting bare soil

Disturbances:

Green and dry vegetation, 

stubbles, moisture, roughness

Sentinel-2: 20/03/2019, North-East of Munich, Germany



Temporal compositing for soil property mapping

Basic idea – temporal compositing of bare soils
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Expanding data base
Bare Soil Exposure = 47.9 %

April 20.5%

May 17.5%

July 13.8%

Aug 26.8%

Sept 25.8%

Temporal stack

Reflectance images

Temporal stack

Bare soil masks
Temporal Composite

Bare soil mask

Spectral index

threshold
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Soil Composite Mapping Processor (SCMAP)

SCMaP Overview
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Publication:

• Karlshöfer et al. 2025, Geoderma, 10.1016/j.geoderma.2025.117340.

• Heiden et al., 2025: Tech report, 10.15489/qkud8cudg596 

• Heiden, U. et al.,2022: RS, 10.3390/rs14184526

• Rogge et al., 2018: RSE, 10.1016/j.rse.2017.11.004 

▪ Fully automated and operational processor 

generates product suite for:

▪ Digital and spectral modelling and mapping of soil 

parameter

▪ Statistics about soil use intensity

▪ Evaluating the quality - spectral uncertainty (confidence 

interval)

▪ SCMaP modular – can be configured based on 

the demands of users / projects

▪ Temporal statistics of several spectral indices 

such as NDVI, NBR, NDWI, etc. 

▪ Tested and validated for Europe, parts of Brazil, 

Westafrica, Canada, China

▪ Deployed e.g. at terrabyte – DLR‘s HPDA 

platform and Open Telekom Cloud:

10.1016/j.geoderma.2025.117340.
https://doi.org/10.15489/qkud8cudg596
https://doi.org/10.3390/rs14184526
https://doi.org/10.1016/j.rse.2017.11.004
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SoilSuite

2018 – 2022 

• Sentinel-2
• 2018 – 2022
• < 80 % cloud cover
• > 20° sun elevation
• 20 m pixel size
• 3 bands

Bare Surface Mask
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Other
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SoilSuite

2018 – 2022 

• Sentinel-2
• 2018 – 2022
• < 80 % cloud cover
• > 20° sun elevation
• 20 m pixel size
• 3 bands

Bare Surface Mask
used to detect
grassland (0/5)

CopGrün project

• Agricultural area (Oderbruch) 
at the border  between Poland 
and Germany

• Detection of grassland

• Yearly bare soil appearance 
(2018 – 2022) -> request from 
Project CropGrün

• https://offenland.community.
code-de.org/



SoilSuite

2018 – 2022 

• Sentinel-2
• 2018 – 2022
• < 80 % cloud cover
• > 20° sun elevation
• 20 m pixel size
• 10 bands

Bare Surface 
Reflectance
Composite

– Mean

Projects

• EU CUP4SOIL

• EU MRV4SOC

• ESA WorldSoils – SOC

Publications
• doi: 10.1016/j.geoderma.2025.117340

• doi: 10.1016/j.jag.2025.104504

• doi: 10.1111/ejss.70071

• doi: 10.1016/j.geoderma.2024.117113

• doi: 10.3390/rs17010089

• doi: 10.1016/j.geoderma.2024.116867

• doi: 10.1109/IGARSS53475.2024.10642714

• doi: 10.1016/j.geoderma.2022.116128

• doi: 10.3390/rs13091791



SoilSuite

2018 – 2022 

• Sentinel-2
• 2018 – 2022
• < 80 % cloud cover
• > 20° sun elevation
• 20 m pixel size
• 10 bands

Bare Surface 
Reflectance
Composite

– Mean

Showcase

Federal ministry of 

mining, geology 

and raw materials 

Brandenburg 

(Germany)

First tests to derive 

Soil carbon stocks

Contact:

Robert Skoruppa, 

Alfred Bauriegel



SoilSuite

2018 – 2022 

• Sentinel-2
• 2018 – 2022
• < 80 % cloud cover
• > 20° sun elevation
• 20 m pixel size
• 1 band

Bare Surface
Statistics
- Bare Surface

Frequency [%]

0.0

0.4

DOI: 10.15489/qkud8cudg596

https://doi.org/10.15489/qkud8cudg596


SoilSuite

2018 – 2022 

• Sentinel-2
• 2018 – 2022
• < 80 % cloud cover
• > 20° sun elevation
• 20 m pixel size
• 1 band

Bare Surface
Statistics
- Bare Surface

Frequency [%]

0.0

0.4

Showcase

First tests for 

supporting the 

monitoring of 

regenerative 

agriculture practice

Contact:

Jelle van 

Wesemael

Conventional farmer

Long-time regenerative farmer

0 = no bare soil in 5 years
0.5 = 50% bare soils in 5 years
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SoilSuite

 Bare soil reflectance (Mean) RGB B12/B11/B04



26 km
1
5
 k

m

Agricultural area

North of Harz Mountains

Between Braunschweig and Halberstadt

SoilSuite

 Bare soil reflectance (Mean) RGB B12/B11/B04

Soil Organic Carbon (content [dg/kg])
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SOIL SUITE DATA ACCESS



Data access

SoilSuite for Europe
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Data access

SoilSuite for Europe
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DOI: 10.15489/qkud8cudg596

Webplatform for

Derived soil properties:

https://cup4soil.isric.org/

 

https://cup4soil.isric.org/
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https://cup4soil.isric.org/

Data available:

Free and open

WMS, WCS, Download

https://cup4soil.isric.org/


Funded by:

Thank you very much for your attention
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