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Supplementary Fig. 1: The variation in the explained variance (R2) (a), root mean square error (RMSE) 

(b) and root relative square error (c) as a function of the chosen k in k-fold blocked cross-validation for 

the modelling approach with and without the inclusion of Earth observation by satellites (EOS). The 

“*” symbols indicate mean values. 
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Supplementary Fig. 2: Partial dependence plots depicting marginal effects of predictor variables on 

radial tree growth. For each model, we highlight two of the most important predictor variables. 

Vegetation indices (NDMI and RVI), seasonal temperatures and precipitation sums generally have 

positive relationships with tree growth. NDMI – normalised difference moisture index, RVI – radar 

vegetation index. 
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Supplementary Fig. 3: The residual plot analyses indicate minor prediction bias for large increments, 

which are generally underrepresented in the current TREOS network. The blue line depicts loess 

smoothing.   
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Supplementary Fig. 4: The share of pixels within (green colour) and outside (black colour) the area of 

applicability (AOA) for the three forest-type models: broadleaved forests (a), coniferous forests (b) and 

mixed forests (c). 
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Supplementary Fig. 5: Density plots of key predictor variables within and outside the area of 

applicability (AOA) for predicting tree-ring width for three different forest types: conifers (a–c), 

broadleaves (d–f) and mixed forests (g–i). GS – long-term (2000–2022) growing season (April–

September) mean temperature. NDMI – normalised difference moisture index, NDRE – normalised 

difference red edge index, RVI – radar vegetation index. 
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Supplementary Fig. 6: Density plots of long-term (2000–2022) growing season (April–September) 

mean temperatures and annual (January–December) precipitation sums and elevations for pixels 

within and outside the area of applicability (AOA) for predicting tree-ring width for three different 

forest types: conifers (a–c), broadleaves (d–f) and mixed forests (g–i). 
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Supplementary Fig. 7: Number of tree-ring width chronologies within TREOS for each year over the 

period 2018–2022. 
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Supplementary Table 1: Variable importance following the permutation principle of the ‘mean 

decrease in accuracy’ in random forest models. Relative importance was obtained by dividing variable 

importance by the sum of importance within each model. The long-term (2000–2022) averages for 

temperatures refer to the growing season (from April to September), while for precipitation and 

climatic water balance, they were calculated for the entire year – that is, from January to December. 

NDMI – normalised difference moisture index, NDRE – normalised difference red edge index, EVI – 

enhanced vegetation index, RVI – radar vegetation index, NDMI – normalised difference moisture 

index, RVI – radar vegetation index, VV (vertical–vertical) and VH (vertical–horizontal) backscattering 

coefficients. 

Model Variable Importance Relative importance 

General model NDMI (Jun–Aug) 0.08 0.24 

General model Precipitation [mm] (Mar–June) 0.06 0.18 

General model NDRE (Mar–Oct) 0.05 0.16 

General model Elevation [m] 0.03 0.11 

General model Temperature [°C] (long-term) 0.02 0.07 

General model EVI (Apr–Aug) 0.02 0.07 

General model Precipitation [mm] (pr.Sep–pr.Oct) 0.02 0.06 

General model RVI (Mar–Jun) 0.02 0.05 

General model Temperature [°C] (Apr–May) 0.01 0.04 

General model VV (Apr–May) 0.01 0.03 

Coniferous Forest NDMI (Apr–Oct) 0.10 0.26 

Coniferous Forest Precipitation [mm] (Mar–June) 0.06 0.17 

Coniferous Forest NDRE (Mar–Oct) 0.06 0.15 

Coniferous Forest Elevation [m] 0.05 0.13 

Coniferous Forest EVI (Apr–Aug) 0.05 0.13 

Coniferous Forest Precipitation [mm] (pr.Sep–pr.Oct) 0.02 0.06 

Coniferous Forest VV (May–Aug) 0.02 0.05 

Coniferous Forest RVI (Mar–Jun) 0.02 0.05 

Broadleaved Forest Elevation [m] 0.18 0.41 

Broadleaved Forest Temperature [°C] (long-term) 0.11 0.24 

Broadleaved Forest Precipitation [mm] (Jun–Aug) 0.06 0.14 

Broadleaved Forest Precipitation [mm] (pr.Sep–pr.Oct) 0.05 0.12 

Broadleaved Forest Precipitation [mm] (long-term) 0.03 0.07 

Broadleaved Forest Temperature [°C] (Apr–May) 0.01 0.03 

Mixed Forest NDMI (Jun–Aug) 0.12 0.44 

Mixed Forest RVI (May–Aug) 0.04 0.15 

Mixed Forest NDRE (Apr–Oct) 0.03 0.11 

Mixed Forest VH (Jun–Aug) 0.02 0.07 

Mixed Forest Water Balance (Jul–Aug) 0.02 0.07 

Mixed Forest Elevation [m] 0.01 0.05 

Mixed Forest VH (Apr–May) 0.01 0.04 

Mixed Forest Precipitation [mm] (Jun–Aug) 0.01 0.04 

Mixed Forest EVI (Apr–Aug) 0.01 0.03 

Abies alba Precipitation [mm] (Mar–Oct) 0.18 0.40 

Abies alba Precipitation [mm] (pr.Sep–pr.Oct) 0.10 0.22 

Abies alba Elevation [m] 0.06 0.13 

Abies alba RVI (Mar–Jun) 0.05 0.12 

Abies alba Water Balance (Apr–May) 0.05 0.11 

Abies alba NDRE (Jun–Aug) 0.01 0.02 

                                            continues on the next page … 
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… continued … 

Model Variable Importance Relative importance 

Picea abies NDMI (Apr–Oct) 0.13 0.38 

Picea abies Elevation [m] 0.06 0.18 

Picea abies Precipitation [mm] (Apr–Jun) 0.05 0.13 

Picea abies Precipitation [mm] (long-term) 0.04 0.10 

Picea abies NDRE (Mar–Oct) 0.03 0.08 

Picea abies EVI (Mar–Oct) 0.02 0.05 

Picea abies RVI (Apr–Aug) 0.02 0.05 

Picea abies Precipitation [mm] (Jul–Aug) 0.01 0.04 

Pinus nigra Temperature [°C] (long-term) 0.05 0.40 

Pinus nigra NDMI (Apr–Aug) 0.04 0.32 

Pinus nigra VH (Jul–Aug) 0.03 0.25 

Pinus nigra VV (Apr–May) 0.00 0.03 

Pinus sylvestris NDMI (Jun–Sep) 0.07 0.33 

Pinus sylvestris Precipitation [mm] (long-term) 0.03 0.14 

Pinus sylvestris Elevation [m] 0.03 0.13 

Pinus sylvestris RVI (Mar–Jun) 0.02 0.10 

Pinus sylvestris EVI (Apr–Oct) 0.02 0.09 

Pinus sylvestris Precipitation [mm] (Mar–Aug) 0.02 0.08 

Pinus sylvestris Water Balance (long-term) 0.02 0.07 

Pinus sylvestris Temperature [°C] (pr.Sep–pr.Oct) 0.01 0.06 

Pseudotsuga menziesii Precipitation [mm] (Apr–Aug) 0.14 0.52 

Pseudotsuga menziesii Elevation [m] 0.09 0.34 

Pseudotsuga menziesii Water Balance (long-term) 0.03 0.13 

Fagus sylvatica Elevation [m] 0.05 0.21 

Fagus sylvatica Temperature [°C] (Apr–May) 0.03 0.15 

Fagus sylvatica Precipitation [mm] (Apr–Jun) 0.03 0.14 

Fagus sylvatica EVI (Apr–Aug) 0.03 0.12 

Fagus sylvatica NDRE (Mar–Sep) 0.03 0.11 

Fagus sylvatica Precipitation [mm] (pr.Sep–pr.Oct) 0.02 0.10 

Fagus sylvatica NDRE (Jun–Sep) 0.01 0.05 

Fagus sylvatica Precipitation [mm] (long-term) 0.01 0.05 

Fagus sylvatica Temperature [°C] (pr.Aug–pr.Oct) 0.01 0.04 

Fagus sylvatica NDMI (Mar–Sep) 0.01 0.04 

Quercus petraea Temperature [°C] (long-term) 0.05 0.51 

Quercus petraea Precipitation [mm] (Apr–Jun) 0.03 0.32 

Quercus petraea Elevation [m] 0.01 0.06 

Quercus petraea Precipitation [mm] (pr.Aug–pr.Oct) 0.01 0.05 

Quercus petraea Precipitation [mm] (long-term) 0.01 0.05 

Quercus robur Temperature [°C] (long-term) 0.25 0.56 

Quercus robur Elevation [m] 0.07 0.16 

Quercus robur VV (Jul–Aug) 0.05 0.12 

Quercus robur Temperature [°C] (Apr–May) 0.02 0.06 

Quercus robur Precipitation [mm] (Jul–Aug) 0.02 0.06 

Quercus robur Precipitation [mm] (Mar–June) 0.01 0.03 

Quercus robur NDRE (Mar–Aug) 0.01 0.02 
 
 
 
 
 


