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Introduction & Objective Results

Catch crops are fast-growing crops that are cultivated between two main | Catch Crops Non-Catch Crops ~ cateh Crops Non-Catch Crops | Catch Crops Non-Catch Crops

crop growing seasons and have great potential for carbon fixation and
preventing nitrogen leaching during winter. At present, area wide |
iInformation on cultivation practices, extent and type of catch crops Is i o — \/\N f\—\,\/
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missing. In this study, we proposed a two-level hierarchical Random
Forest (RF) classification framework for classifying winter catch crops 2
. . . . > .
using the dense time series of Sentinel-1 data. 1
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A /// g = = i Fig 4. Example temporal profiles of Sentinel-1 VV, VH and VH/VV for catch and non-catch crops from July to
i | ' Yy ' ‘ - March used in Level-1 classification (similar time series of dpRVI were also utilized).
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Fig 1. Location of study area and collected catch crop and non-catch crop reference data over multiple years —
(2021-2023). Non-catch crop reference data were derived from the InVeKoS (Integrated Administration and &
Control System) database. ;
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Q>) Fig 5. Catch crop type classification maps for three years alongside corresponding high-resolution digital
Q orthophotos (RGB; © GeoBasis-DE / BKG 2025). Insets A, B, and C show zoomed-in areas illustrating spatial
-4 Non-catch crops Catch crops details of different catch crop types with non-catch crop fields. The model was trained on 2021 data; red boxes
indicate the years used for temporal transferability analysis.
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Fig 2. Overview of the proposed hierarchical Random Forest (RF) classification framework, where Level-1 go'ﬁ
distinguishes catch crops from non-catch crops, and Level-2 classifies catch crops into specific types. -
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% Fig. 6. (a) Bar chart illustrating the F1-score performance of the Level-1 binary classification (catch crop vs. non-
- % catch crop) across the years 2021, 2022, and 2023. (b) F1-scores for Level-2 multi-class classification showing
g catch crop type discrimination performance across the three years.
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P R R descriptive features demonstrate strong potential for winter catch crop
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o * Lack of dedicated reference datasets for catch crops—unlike main
Fig. 3. (a) Phenological metrics derived from the dual-polarization Radar Vegetation Index (dpRVI). (b) Statistical . '
features computed from the VH/VV backscatter ratio. Similar statistical descriptors were also extracted Crops (e'g" InVEKOS_) POSES a Major Cha”e_ng_e'
independently from the VV, VH, and dpRVI time series, yielding a total of 22 input features employed in the Level-  Observed phenologlcal and temporal variations across years and
2 h lassificati del. : : :
caich crop type classilication mode federal states (due to differences in sowing, harvest, and weather)
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