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• Input: Landsat 7/8/9 and Sentinel-2

imagery, pre-processed using FORCE.

• Soil-specific spectral unmixing to generate

fractional cover time series of

photosynthetic vegetation (PV), non-

photosynthetic vegetation (NPV), and soil

• Rule-based classification of interpolated

time series into four winter cover types.

• Phenological analysis of green cover:

start/end date, biomass proxy (PV AUC),

termination type.

• Accuracy assessment with parcel-based

reference data and census statistics.

Methodology

• Develop an operational EO-based

approach to monitor winter cropland

cover across Germany (2017–2023).

• Distinguish between winter crops, green

cover (e.g., cover crops, spontaneous

vegetation), residue cover, and bare soil.

• Derive phenological metrics for green

cover to support soil carbon modeling

and erosion risk assessment.

• Evaluate alignment with policy-relevant

datasets (IACS, agricultural census) and

support CAP monitoring.
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Time Series Examples

Fig. 5: Exemplary time series for green cover (A), residue cover (B), and bare soil (C). Points represent 

unmixed remote sensing observations, lines show RBF-interpolated time series. Background colors 

indicate the dominant cover fraction at each time step. 

Results

• Enables year-round cropland monitoring by filling critical data gaps on winter cover types

and phenology.

• Fractional cover time series and derived seasonal metrics are ready to be used for modeling

tasks related to carbon dynamics and soil erosion

• Supports climate policy implementation by tracking trends in soil protection and informing

CAP and carbon mitigation efforts.

Conclusion

Fig. 2: Map of the winter cropland cover in Germany (2019/20) 

with seven focus regions (7x7 km²; A-G).

Fig. 4: Annual share of cropland in Germany covered with the 

respective cover type during winter. Dashed lines show the 

averages over all years and solid lines the linear trends. 

Fig. 3: Cropland share covered by cover crops based on agricultural 

census data in 2019/2020 and the derived share of cropland with 

green winter cover.
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