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Fig. S1 PRISMA flow diagram showing the procedure used for selection of studies for synthesis. 7 

 8 
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Fig. S2 Validation of predictor values extracted from global maps. (A) Mean annual temperature, 10 

(B) mean annual precipitation, (C) elevation, (D) soil sand, (E) soil clay, (F) soil organic carbon (SOC), 11 

(G) bulk density, (H) soil pH, and (I) microbial biomass carbon. Dashed line is the 1:1 line. Blue line 12 

and shaded area indicate the regression line and 95% confidence interval, respectively. 13 
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Fig. S3 The autocorrelation between soil clay and silt content. 16 
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Fig. S4 The relationship between soil dissolved organic carbon (DOC) concentration and predictors. 19 

Soil DOC concentration in relation to mean annual temperature (MAT), mean annual precipitation 20 

(MAP), elevation, soil sand content, soil clay content, soil depth, soil organic carbon (SOC) content, 21 

soil pH, bulk density, and month (a, b, c, d, e, f, g, h, i, j, k, respectively). Binned soil DOC 22 

concentration measures by 15 groups for predictors, except for month (12 groups). Red dots represent 23 

the mean values. Solid red lines indicate results of local polynomial regressions based on the binned 24 

mean values. For visualization, we chose to limit the y-axis to 1600 mg kg
-1

. 25 
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Fig. S5 Workflow and model selection flowchart. 28 
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Fig. S6 %IncMSE and IncNodePurity of the random forest model predicting soil dissolved 31 

organic carbon (DOC) concentration, including the factor of ecosystems. 32 
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Fig. S7 The validation (a) and test (b) of random forest models for soil dissolved organic carbon 35 

(DOC) under 10-fold cross-validation. 36 
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Fig. S8 Residual Plot for the model train (a), validation (b), and test (c). 39 
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Fig. S9 Sensitivity analysis of model predictions. 42 
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Fig. S10 The 10-fold cross-validation of random forest models for soil dissolved organic carbon 45 

(DOC) across wetland (a), forest (b), shruland (c), tundra (d), grassland (e), and cropland (f) 46 

ecosystems. 47 
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Fig. S11 Standard deviation (SD) of predicted soil dissolved organic carbon concentration (mg 50 

kg
-1

). 51 
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Table S1. Summary of independent variables used in this study to predict soil dissolved organic carbon 54 

concentration. 55 

Groups Variables 

Original 

resolution 

Data source 

Climate Mean annual temperature 1 km http://worldclim.org/bioclim  

Mean annual precipitation 1 km http://worldclim.org/bioclim  

 Elevation 1 km http://worldclim.org/bioclim 

 Monthly evaporation 1 km http://worldclim.org/bioclim 

 Seasonal variability of precipitation 1 km http://worldclim.org/bioclim 

 Seasonal variability of temperature 1 km http://worldclim.org/bioclim 

Plants Ecosystem 1 km https://sedac.ciesin.columbia.edu 

Soil Soil organic carbon 250 m https://openlandmap.org 

Soil total nitrogen 250 m https://openlandmap.org 

Soil pH 250 m https://openlandmap.org 

Sand 250 m https://openlandmap.org 

Cay 250 m https://openlandmap.org 

Bulk density 250 m https://openlandmap.org 

Microbial biomass carbon 1 km https://doi.org/10.6084/m9.figsh

are.19556419 
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Table S2. Comparison of model performance for all applied predictive models. Using the assembled 58 

soil dissolved organic carbon concentration, seven models were applied (linear regression model, lasso 59 

regression model, elastic net model, bagged cart model, boosted regression trees model, cubist 60 

regression model, and random forest model). The R
2
 and root-mean-square error (RMSE) were 61 

calculated from 10-fold cross-validation to assess model performance. 62 

Model RMSE R
2
 Regression Model type 

LM 401 0.11 Linear Non-selective 

LEAPS 411 0.10 Linear Variable selective 

ENET 411 0.10 Linear Variable selective 

BAGGED  327 0.41 Non-linear Machine learning 

BOOSTED 304 0.49 Non-linear Machine learning 

CUBIST  258 0.60 Non-linear Machine learning 

RF 248 0.63 Non-linear Machine learning 

 63 
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