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Part 1: Implementation of machine learning methods
The regression models based on machine learning approaches are constructed in R
language. The main R packages used are shown in Table 1.

Table. S1 Mainly used R packages d to implement the algorithm

Packages Functions Description
'stats’ Im Building the MLR regression model
'e1071' svm Building the SVM regression model
'nnet' nnet Building the ANN regression model
'randomForest’ randomForest Building the RF regression model
'xgboost' xgboost Building the XGB regression model
'e1071 tune Hyperparameter optimization for SVM, ANN and RF
‘caret’ train Hyperparameter optimization for XGB

Part 2: Hyperparameter optimization results

In addition to MLR, SVM, ANN, RF and XGB all contain some important
hyperparameters (Table S2). Among them, some hyperparameters are very critical to the
simulation accuracy, and they are tuned using grid search 10-fold CV. The optimization result
is shown in Table S3.

Table S2 Important hyperparameters and set value ranges for SVM, ANN, RF and XGB

Algorithm Key parameters Range Description

kernel radial The kernel used in training and predicting.
SVM

gamma (0.001, 0.5) The parameter needed for kernels
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Table S3 The optimization results of hyperparameters

SVM ANN RF XGB
bov gamma cost size decay ntree mtry nrounds max_depth eta
2015081 0.2 3 18 0.02 500 5 95 5 0.2
2015097 0.3 3 10 0.02 230 6 140 6 0.1
2015113 0.4 3 17 0.02 320 5 95 9 0.1
2015129 0.3 4 16 0.01 365 5 140 5 0.1
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In situ SM (m*m?)

2020321 0.2 5 16 0.02 500 6 95 5 0.1
2020337 0.1 5 10 0.03 140 6 185 7 0.3
2020353 0.1 5 12 0.02 140 9 230 7 0.3
Part 3: Auxiliary evaluation results
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Figure S1: Comparison between the downscaled SM and in situ SM of Babao Network.
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Figure S2: Comparison of gridded products and in situ observation SM of the Babao Network.
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Figure S3: Annual average SM in the study area. Note: The SM data for 2015 are only from 2015/3/22.
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