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Spatial-temporal variability of soil moisture 15 has been remaining an challenge to be better understood. A trade-
off exists between spatial coverage and temporal resolution when using the manual and real-time soil moisture
monitoring methods. This restricted the comprehensive and intensive examination of soil moisture dynamics. In
this study, we aimed to integrate the manual and real-time monitored soil moisture to depict the hillslope dynamics
of soil moisture with good spatial coverage and temporal resolution. Linear (stepwise multiple linear regression-
SMLR) and non-linear models (support vector machines-SVM) were used to predict soil moisture at 38 manual
sites (collected 1-2 times per month) with soil moisture automatically collected at three real-time monitoring
sites (collected every 5 mins). By comparing the accuracies of SMLR and SVM for each manual site, optimal
soil moisture prediction model of this site was then determined. Results show that soil moisture at these 38 manual
sites can be reliably predicted (root mean square errors<0.035 m3 m-3) using this approach. Absence or occurrence
of subsurface flow can probably influence the choosing of SMLR or SVM in the prediction, respectively. Depth
to bedrock, elevation, topographic wetness index, profile curvature, and relative difference of soil moisture and
its standard deviation influenced the selection of prediction model since they related to the dynamics of soil water
distribution and movement. By using this approach, hillslope soil moisture spatial distributions at un-sampled times
and dates were predicted after a typical rainfall event. Missing information of hillslope soil moisture dynamics was
then acquired successfully. This can be benefit for determining the hot spots and moments of soil water movement,
as well as designing the proper soil moisture monitoring plan at the field scale.


