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ABSTRACT: Although machine learning (ML) has been recently 
applied widely, not much attention has been paid to data heterogeneity 
and the number of samples required to train ML models in hydrology. 
In this study, we selected 17,990 soil samples from the USKSAT 
database and created random subsets N=2000, 4000, 6000, 8000, 
10000, 12000, 14000, 16000, and 17990, 80% of which were algorithm 
to estimate saturated hydraulic conductivity (Ks) from bulk density, soil 
depth, texture, organic content, etc. For each subset, we conducted the 
learning curve analysis on the training and cross-validation datasets. 
Results showed that all training sample sizes the number of samples 
was not enough for the training and cross-validation curves to reach a 
plateau. We also applied that concept of representative elementary 
volume by plotting the average coefficient of determination (R2) and 
root mean square log-transformed error (RMSLE) against the training 
sample size. For testing dataset, as the number of training sample size 
increased from 1600 to 14392 the average R2 value in creased from 
0.74 to 0.90, while the average RMSLE value decrease from 1.08 to 
0.69. Either the learning curve or representative sample size analysis 
demonstrated that the number of samples was enough!
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