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Table 1 Topographic features of the sampling sites

) R ey W

Sample Elevation/m Aspect /° Slope /°
1 335 213.90 6.76
2 322 124.30 37.31
3 321 270.60 21.84
4 313 343.20 34.16
5 302 134.90 33.69
6 244 228.90 32.20
7 238 99.34 29.19
8 234 152.80 28.04
9 230 117.40 19.78
10 226 323.50 20.48
11 224 350.7 33.23

W B LLIEAL 0o, IR —E }1360° Note: "Aspect is expressed in positive degrees from 0 to 359.9, measured clockwise

from north
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Table 2 Statistics of volumetric soil water contents and bulk densities
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Fig. 1 Raw soil spectral curves and their inverse-log, first order differential and continuum removal curves
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Table 3 Accuracy of the PLSR model in predicting volumetric soil moisture content
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The existing methods for measuring soil bulk density are found to have a number of

deficiencies, for instance, they fail to meet the demands of rapid development of precision agriculture,

modeling of ecological environment, and assessment of soil carbon storage for a large volume of accurate

bulk density data. Therefore, researchers have worked out a technique that combines gamma-ray attenuation
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and visible-near infrared spectroscopy for determination of soil bulk density, and has been successfully
applied to estimating soil carbon storage. In order to test this method for accuracy and applicability in
measuring soil bulk density in hilly regions of South China, soil samples were collected from a hilly area
of Nanning, Guangxi for analysis of soil bulk densities with this method. And then comparison was made
of this method with the traditional one of using cutting rings to collect soil samples and oven-drying the
samples for weighing in accuracy of the measurement. Results show that two methods were similar in
accuracy, and both quite high in regression R’, up to 0.92, and low in root mean square error between the
two, accounting only for 4.48% of the means of the soil bulk densities obtained. It is, therefore, concluded
that besides being time-saving, inexpensive and non-destructive, this method using y-ray attenuation and
visible-near infrared to determine soil bulk densities is quite high in accuracy and applicability in the hilly
regions of South China.
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