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Supplementary Figures

Figure S.1: Example of spatial cross-validation folds for Leaf N (area) using the COMB
trait data subset. Dark blue points represent observations, and multicolored hexagons represent
the spatial fold assignments of the points. Source data are available at https://zenodo.org/
records/18108765.

Figure S.2: Fold-wise predictive performance of plant functional trait models across
trait sets. Fold-wise mean Pearson correlation coefficients (± standard deviation, n=5 folds) for
31 traits predicted using Earth observation data at 1 km2 resolution. Models were trained on
three trait data subsets: SCI (vegetation surveys only), COMB (combined vegetation surveys
and citizen science observations), and CIT (citizen science observations only). Performance
was assessed via spatial 5-fold cross-validation and therefore differs slightly from the aggregate
metrics reported in Results. Traits are ordered by average performance. Scientific surveys (SCI) and
combined datasets (COMB) perform similarly well, while citizen science data alone (CIT) shows
consistently lower accuracy and higher variability, highlighting the importance of structured
ecological surveys for reliable trait predictions at large scales. Source data are available at https:
//zenodo.org/records/18108765.
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Figure S.3: Model performance across biomes for trait prediction at 1 km2 resolution.
Boxplots show the distribution of (a) Pearson correlation coefficients (r) and (b) coefficients of
determination (R²) for trait predictions across different biomes (n=31 trait models). Three trait data
subsets are compared: SCI (vegetation survey data only, olive), COMB (combined vegetation survey
and citizen science data, teal), and CIT (citizen science data only, magenta). Each box represents
the interquartile range with the median shown as a horizontal line within each box. Whiskers
extend to 1.5 times the interquartile range, with individual points representing outliers. Results
are shown for models using power-transformed traits at 1 km2 spatial resolution. Horizontal
dashed lines separate biome groups for visual clarity. The combined trait data subset (COMB)
generally shows slight to moderate improved performance compared to individual data sources
across most biomes. Source data are available at https://zenodo.org/records/18108765.
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