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Abstract
This study transforms Sentinel-2 time series (2018-2024) into 10m Yield Productivity Zones (sYPZ) using a regional normalization strategy. Analysis
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identified 6.5% stable high and 47% unstable yield patterns across the Danubian Lowland. Validation against official NUTS3 statistics confirmed strong
correlations (Pearson: 0.74 for high and 0.64 for low productivity), proving that pixel-level EO data effectively capture regional trends. Machine learning
(XGBoost, AUC 0.88) and SHAP analysis identified elevation and topsoil reflectance as primary drivers of yield stability. This framework provides the
explainable, granular intelligence required by statistical authorities for data-driven agricultural policy and sustainable land managemen
Why this matters
Official agricultural statistics need indicators that are spatially detailed, consistent over time, and suitable for aggregation to administrative units. Absolute
vield estimation remains difficult and often poorly transferable. Here we focus on qualitative yield potential monitoring based on long-term Sentinel-2
stability patterns
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