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Fig. 1 Location of study area and sampling sites in tea garden and bamboo forest
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17 30 cm 22 (1
40 10 cm 35 2
9 10 30 cm 26
79 2 ( 2
61 4
53 63
2.2
4 3—10 10
( 3
10 cm 29
(R*>0.8) 3 (R*<0.6)




Fig.3 Component diagrams of sampling sites for tea garden (A) and bamboo forest (B)
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Table I  R* values of regression models for different representative sampling sites in tea garden
RZ
9,10,17,40 9,10,17,40,23 9,10,17,23,40,3 3,9,10,17,23,40,12
10 cm 30 cm 10 cm 30 cm 10 cm 30 cm 10 cm 30 cm
R*=0.90 18 12 25 15 28 22 29 25
0.80<R’<0.90 11 10 9 8 6 5 6 4
0.70<R?<0.80 2 7 0 7 0 5 0 6
0.60<<R’<0.70 5 3 3 3 3 4 4 2
R*<0.60 3 5 2 4 2 0 0 0
39 37 39 37 39 37 39 37
£2 MHHARHSEABERERY RESHIER
Table 2 R? values of regression models for different representative sampling sites in bamboo forest
R? 53,61, 63,79 53,61,63,79,55
10 cm 30 cm 10 cm 30 cm
R*=0.90 28 17 30 24
0.80<<R’<0.90 7 9 6 8
0.70<R*<0.80 0 5 0 3
0.60<R’<0.70 1 3 1 1
R*<0.60 2 2 1 0
38 36 38 36
23 12 3 55 45 78.4%
55 ( 2) 10cm
R? 36 (R*>0.8) 1
1 3.9 10 17 23 40 (R?<0.6) 30 cm 32
12 7 10 cm 10 cm (R*>0.8)
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Fig.4 RMSE Values of soil moistures for tea garden and bamboo forest during training period
10 cm
0.5 cm’/em’® 10 cm 2013 11 13 RMSE 1.34 ecm’/em’ RMSE
2013 1 9 RMSE 0.88 cm’/cm’ RMSE 10.29% 30 cm
7.98% 30cm 2012 12 18 2013 1
RMSE 1.11 ecm*/em®  RMSE ( 4 2013 11 13 RMSE
9.71%( 3) 11 13 9.19%
1.24 cm’/em’
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Table 3 Comparison of observed and predicated values during validation for tea garden
2012 12 18 2013 1 9 2013 11 13 2013 12 16
10 cm 30 cm 10 cm 30 cm 10 cm 30 cm 10 cm 30 cm
(cm*/cm®) 11.26 11.43 11.03 11.68 8.04 8.53 8.77 8.8
(cm*/cm’) 11.04 11.95 10.88 12.1 8.26 9.77 8.62 8.95
RMSE(cm’/cm®) 1.02 1.11 0.88 1.25 0.96 1.74 1.1 1.11
RMSE/ 9.06% 9.71% 7.98% 10.70% 11.94% 20.40% 12.54% 12.61%
F 4 RIIERI N 5 TN A E LR
Table 4 Comparison of observed and predicated values during validation for bamboo forest
2013 1 9 2013 11 13 2013 12 16 2014 6
10 cm 30 cm 10 cm 30 cm 10 cm 30 cm 10 cm 30 cm
(cm’/cm’) 22.18 22.11 13.02 15.12 13.41 15.4 14.21 15.73
(cm*/cm®) 22.9 23.37 13.52 15.61 13.13 15.73 14.22 16.33
RMSE(cm®/cm?) 5.61 4.8 1.34 1.39 1.69 1.67 1.35 1.58
RMSE/ 25.29% 21.71% 10.29% 9.19% 12.60% 10.84% 9.50% 10.04%
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Optimizing Soil Moisture Monitoring Based on Temporal
Stability and Factor Analysis

LIU Yujia'?, ZHU Qing'’, LV Ligang®, LIAO Kaihua', XU Fei'
(1 Key Laboratory of Watershed Geographic Sciences, Nanjing Instituted of Geographic and Limnology, Chinese Academy of

Sciences, Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing

100049, China; 3 School of

Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210046, China)

Abstract: This paper armed to optimize soil moisture monitoring by taking hill slopes in a tea garden and a bamboo forest

located in Gaochun district of Nanjing City as examples and monitoring soil moisture in long-term. Based on the temporal

stability and factor analysis, representative sampling sites were selected to predict soil water contents for other sampling sites by

building stepwise regression models, and then checked the predication accuracy. The results showed: when only monitoring soil

water content at 7 representative sampling sites in tea garden, RMSE of prediction was <X 1.5 cm’/cm’. In addition, while only

monitoring soil water content at 5 representative sampling sites in bamboo forest, RMSE was < 1.7 cm’/cm’. This method can

reduce the number of soil moisture monitoring sites in predicting soil water content on hill slopes with limit observations. In

addition, land use type and soil depth can affect soil moisture characteristics. Bamboo forest had stronger temporal stability and

higher spatial autocorrelation in soil moisture than tea garden, however, the performance of regression models for bamboo forest

was worse than those for tea garden. It is noted that the spatial structure of soil moisture at 30 cm depth was more stable than that

at 10 cm depth, implying the performance of regression models is better at 30 cm than at 10 cm depth.

Key words: Soil water content; Spatial prediction; Temporal stability; Tea garden; Bamboo forest



