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Potential of Optical EO Data for Soil Erosion Monitoring

Significance of Soils

Soil functions:

Å Vital soils ensure food security

Å Soil biodiversity

Å Water retention

Å Filters out impurities

Åé

Å Largest terrestrial carbon pool 



Potential of Optical EO Data for Soil Erosion Monitoring

Soil Threats
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Loss of A and B horizons due 

to wind erosion in Spain

Photo: T. Schmid Sutter 

Water erosion due to bare soil and 

compaction in Germany

Photo: C. Alewell 



Potential of Optical EO Data for Soil Erosion Monitoring

Soil Threats
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Photo: C. Alewell 

Needs

Å Monitoring

Å In high spatial resolution

Å Frequently

Earth Observation



Potential of Optical EO Data for Soil Erosion Monitoring

Revised Universal Soil Loss Equation (RUSLE)
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Modified from 

EEA, 2016*.

* https://www.eea.europa.eu/data-and-maps/figures/rusle-soil-erosion-model-structure/rusle-soil-erosion-model-structure

Å Soil organic carbon

Å Mineralogy

Å pH

Å Coarse fragments

Å Nutrients

Å é

Bare soil occurance

Å Where, When

Å Frequency

Soil coverage

Å Vegetation density

Å Dry vegetation cover

SoilSuite

(SCMAP)

fCover

(FRANCA, DL)



SOILSUITE FOR EUROPE
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SoilSuite for Europe

Spectral and statistical information of bare soils 
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SoilSuite for Europe

Soil Composite Mapping Processor (SCMAP)
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Deployed at 

terrabyte ï 

DLRós HPDA 

platform
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SoilSuite

2018 ï 2022 

Å Sentinel-2
Å 2018 ς2022
Å < 80 % cloud cover
Å > 20° sunelevation
Å 20 m pixel size
Å 3 bands

BareSurface Mask

Bare surface
occurrence

Permanent
vegetation

Other
surfaces
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SoilSuite

2018 ï 2022 

Å Sentinel-2
Å 2018 ς2022
Å < 80 % cloud cover
Å > 20° sunelevation
Å 20 m pixel size
Å 10 bands

BareSurface 
Reflectance
Composite

ςMean
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SoilSuite

2018 ï 2022 

Å Sentinel-2
Å 2018 ς2022
Å < 80 % cloud cover
Å > 20° sunelevation
Å 20 m pixel size
Å 10 bands

BareSurface 
Reflectance
Composite

ςStandard deviation
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SoilSuite

2018 ï 2022 

Å Sentinel-2
Å 2018 ς2022
Å < 80 % cloud cover
Å > 20° sunelevation
Å 20 m pixel size
Å 10 bands

BareSurface 
Reflectance
Composite

ςConfidence 95%
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SoilSuite

2018 ï 2022 

Å Sentinel-2
Å 2018 ς2022
Å < 80 % cloud cover
Å > 20° sunelevation
Å 20 m pixel size
Å 1 band

BareSurface
Statistics
- Validobservations

(numberof scenes)
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SoilSuite

2018 ï 2022 

Å Sentinel-2
Å 2018 ς2022
Å < 80 % cloud cover
Å > 20° sunelevation
Å 20 m pixel size
Å 1 band

BareSurface
Statistics
- BareSoilFrequency

[%]
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SoilSuite

2018 ï 2022 

Å Sentinel-2
Å 2018 ς2022
Å < 80 % cloud cover
Å > 20° sunelevation
Å 20 m pixel size
Å 10 bands

Reflectance
Composite
ςMean
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SoilSuite

2018 ï 2022 

Å Sentinel-2
Å 2018 ς2022
Å < 80 % cloud cover
Å > 20° sunelevation
Å 20 m pixel size
Å 10 bands

Reflectance
Composite
ςStandard Deviation
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Example River Danube

(Romania)

10 km

Google

Maps



Example River Danube

(Romania)

10 km

SoilSuite

(SCMAP)



FRACTIONAL VEGETATION COVER - FCOVER
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