[bookmark: _Hlk45139020][bookmark: _Hlk43948123]Table 1. Pearson correlation between spatial patterns of soil moisture (Empirical Orthogonal Functions (EOFs)) and soil-terrain attributes in the Shale Hill catchment. The numbers in parentheses after each EOF indicate the cumulative total variability explained. TWI: topographic wetness index; E: elevation; UCA: upslope contribution area; PC: profile curvature; SP: slope percent; DB: depth to bedrock; RF: rock fragment; SOC: organic matter content. Modified from Zhao et al. (2012). 
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Fig. 1. Map of the Shale Hills catchment and the location of soil moisture measurement sites used in this study. The number in the figure indicates site location. The shade circle is the ridge-swale sub-unit inside of the catchment. 
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Fig. 2. Kriged maps of soil and terrain attributes in the Shale Hills catchment. (a) topographic wetness index; (b) slope value; (c) depth to bedrock; (d) upslope contributing area, (e) surface curvature; (f) elevation; (g) clay, (h) silt and (i) Rock content in soil. 
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Fig. 3. Representative soil moisture storage maps under a) wet, b) moist, and c) dry conditions at the Shale Hills catchment. Data was modified from Zhao et al. (2012). 



Fig. 4. The first EOFs along the different soil land units. x-axis indicate sampling site numbers labelled in the Figure 1. 





Fig. 5. Weighted EC coefficient time series of EOFs, asscociated with the field mean moisture content during the period of 2005 (sampling dates from 1-5) and 2007 years (sampling dates from 6-7).



(a)
[image: ]
(b)


(c)
[image: ]
Fig. 6. Regression between predicated soil moisture by EOF method using manual datasets and measure ones exemplified by 20 cm soil depth. For the comparison, we selected three wetness conditions as on the same dates used in Figure 3 under a) wet, b) moist, and c) dry conditions. 
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[bookmark: _Hlk45141271]Fig. 7. Regression between predicated soil moisture by EOF method using automated datasets and measure ones exemplified by 20 cm soil depth. For the comparison, we selected three wetness conditions as on the same dates used in Figure 3 under a) wet, b) moist, and c) dry conditions.


[image: ][image: ][image: ][image: ][image: ]
Fig. 8. Comparison between auto-monitored and manual-measured soil moisture for 20-cm soil depth at the five long-term monitoring sites. 
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Fig. 9. Regression between manual-measured and auto-recorded soil moisture datasets for 20 cm soil depth at the five long-term monitoring sites. For the comparison, we selected three wetness conditions as on the same dates used in Figure 3 under a) wet, b) moist, and c) dry conditions.
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