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Each fold represent one study site with training and validation samples;
Outer loop: ky
model validation K
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Il hold-out fold
I

Wtraining folds
(I) for fold k; in K folds:
Inner loop: | | (1) setk; as target system;
feature selection

(2) set remaining K-1 as reference system;

[(TTT11]

(3) partition training samples of reference system into 6-fold cross-validation
scheme (@) randomly or (b) spatially stratified;

(4) define variable-wise and time-wise feature groups;
(5) while custom stopping criteria is False:

‘ (5a) run variable-wise grouped Forward Feature Selection on all input feature sets
with given cross-validation scheme;

(6) while custom stopping criteria is False:

(6a) run time-wise grouped Forward Feature Selection on best performing feature
sets from step (5a) with given cross-validation scheme;

(7) while custom stopping criteria is False:

(7a) run Forward Feature Selection on best performing feature sets
from step (6a) with given cross-validation scheme;

(8) fit final model fg, with best performing features from step (7a);
(9) predict reference system validation set with fg,;

(10) predict target system validation set with g,

Figure. S1 Nested cross-validation strategy for model validation and feature selection.
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Figure. S2 Crop-specific classification accuracies (F1-score) in reference and target systems based on three sensor groups

and three model building approaches. The abbreviation keys are provided in Table 2 of the main manuscript document.
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Figure. S3 Median values of class-specific accuracies for a given experiment in the reference system.
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Figure. S4 Median values of class-specific accuracies for a given experiment in the target system.
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Figure. S5 Crop-specific accuracy losses in the target system. The abbreviation keys are provided in Table 2 of the main

manuscript document.
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Figure. S6 NDVI temporal profiles based on all sample points for seven study sites.
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Figure. S8 Parcel size distributions across seven study sites for all crop types.
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Figure. S9 Phenological phase observations for summer oat (part of summer cereals class) located within the seven study
sites (data source: DWD, 2018d). The following grouping of recorded phenological phases was applied: 'Developing’
includes 'beginning of mil ripeness', 'yellow ripeness', 'beginning tassel emergence', 'beginning of shooting'; 'Harvesting'
includes 'harvest'. No observation was found for the 'Planting and emergence' stage.
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Figure. S10 Phenological phase observations for winter barley located within the seven study sites (data source: DWD,
2018d). The following grouping of recorded phenological phases was applied: 'Planting and emergence’ include 'beginning
of tilling sowing drilling' and 'beginning of emergence'; 'Developing’ includes 'yellow ripeness', 'beginning of heading';
'Harvesting' includes 'harvest'.
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Figure. S11 Phenological phase observations for winter rape located within the seven study sites (data source: DWD,
2018d). The following grouping of recorded phenological phases was applied: 'Planting and emergence’ include
'beginning of tilling sowing drilling' and 'beginning of emergence'; 'Developing’ includes 'beginning of rosette
formation', 'beginning of full ripeness'; 'Harvesting' includes 'harvest'.
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Figure. S12 Phenological phase observations for winter wheat located within the seven study sites (data source: DWD,
2018d). The following grouping of recorded phenological phases was applied: 'Planting and emergence’ include
'beginning of tilling sowing drilling' and 'beginning of emergence'; 'Developing’ includes 'beginning of mil ripeness',
'yellow ripeness', 'beginning of heading', 'beginning of shooting'; ‘Harvesting' includes 'harvest'.
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