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Validation and Uncertainty Quantification

Absolute Relative Error (Germany, 2023)

Abs. relative error = |pred — obs| / obs — darker means larger error

Figures: Validation of crop yield predictions for Germany at district (i.e., NUTS3) level. Top: Validation strategy of ML
models. Center: Scatter plots between observed and predicted crop yields for single years and entire (i.e., 2021-2024)
validation period. Right: Spatial distribution of absolute relative error and ranking of predictors’ importance.

Connection to User Needs and Stakeholders

Provide additional source of information to a SME in delivering a service
for insurance — support loss to farmer association:
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Scientific and Technical Roadmap

Increase the number and complexity of ML/DL models
Include additional set of EO predictors (e.g., ET, irrigation, CNC)

Include seasonal atmospheric forcing as predictors

Include additional predictors generated by using the methodological
framework (i.e., crop growth model + DA) adopted in the scenario-
testing pillar for selected test-case (i.e., North Rhine-Westphalia in
Germany)
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What-If Scenario Pillar

Scientific Solution

Process-based land surface model eCLM, based on the CLM5
Atmospheric boundary conditions: reanalysis (ERAS) and forecast (SEASS)
eCLM-PDAF for uncertainty quantification and data assimilation

Scenarios for irrigation and fertilization

eCLM-PDAF
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Validation and Uncertainty Quantification

Evapotranspiration Validation - Selhausen
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Figures: Validation at the Selhausen test site. Left: crop yield. Right: evapotranspiration (EC, TERENQO) and soil
moisture (CRNS, COSMOS) for the year 2018.

Connection to User Needs and Stakeholders

Monthly updated seasonal forecast of crop yield including uncertainty
User-triggered simulations: fertilization and irrigation; different
atmospheric inputs (ERA5, SEASS)
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Crop Yield for Seasonal Forecast
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Figures: Seasonal forecast ensemble simulations. Left: grain carbon and autotrophic respiration time series of three
fertilization scenarios. Right: soil water time series and crop yield forecasts for an irrigation scenario.

Scientific and Technical Roadmap

Data assimilation and parameter estimation (EO-data: SSM, LAI, LST)
Validation with leaf area index (LAI), land surface temperature (LST) and more
Regional simulations (testcase: NRW region in Germany)

Seasonal crop yield forecasts for agricultural fields throughout Europe

Irrigation and Fertilization scenarios based on developments with eCLM
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