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ABSTRACT

Soil diagnostic horizons, which havea set of quantified properties,play a key role in soil classification.
However, they are difficult to predict, and little attempt has been made to maptheir spatial occurrence.We
evaluated and compared four machine learning algorithms, namely classification and regression tree (CART),
random forest (RF), boosted regression trees (BRT), and support vector machine (SVM),to map the
occurrence of soil mattichorizon in the northeastern Qinghai-Tibetan Plateau using easily accessible ancillary
data.The mechanism of resampling and ensemble techniques significantly improved prediction accuracies
(measured by area under the Receiver Operator Characteristic curve score, AUC),and produced more stable
results of the BRT (AUC of 0.921 + 0.012, mean % standard deviation) and RF (0.908 + 0.013) models
compared with CART (0.784 + 0.012) which isthe most commonly used machine learning method.Although
the SVM model yielded a comparable AUC value (0.906 = 0.006) to RF and BRT, it is sensitive to parameter
settings which are extremely time-consuming, thus we consider it inadequate for occurrence-distribution
modeling.Consideringthe obvious advantages in high prediction accuracy, robust to parameter settings, the
ability to estimate uncertainty in prediction, and easy interpretation of predictor variables, BRTseems to be
the most adequate method. The outcomes provide an insight into the use of machine learning algorithms to
map the mattic horizon, and perhaps others.
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INTRODUCTION

Soil diagnostic horizons provide baseline information for soil classification, agricultural activities, and
ecological management.On the Qinghai-Tibetan Plateau, lowtemperaturesand water stagnation in the
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