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Experimental study on visible and near-infrared spectrum

polarization characteristic of soil moisture
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Abstract: The self-constructed optical system was employed to study soil moisture and reflected light
polarization characteristics in visible and near-infrared, to discuss the feasibility of the soil moisture
detection based on light polarization property in more wave bands. The study results show: in the band of
600-800 nm, soil moisture and the degree of reflected light polarization have correlation, especially when
the soil moisture is more than or equal to 14% and less than or equal to 30%, the degree of reflected light
polarization and soil moisture have proper linear relation. According to analysis of regression to measured
data, linear model average standard deviation is less than 3%, having an advantage over the method of near
infrared spectrum characteristic of 10% obtained in Ref.[5], accounting for the feasibility of the soil
moisture detection on the basis of measuring light polarization in this band (600 —-800 nm), providing
scientific basis for polarization remote sensing detection in wide-range soil water content.
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Fig.1 Structure diagram of measurement system
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Fig.2 Polarization spectrum of different water—content soil
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Tab.1 Analyzed results when soil moisture <30 %

Soil moisture <14%

14.% < soil moisture < 30%

Band a,B
Model SD R Model SD R
30,30 Y=0.000 8x+0.046 3 0.009 1 0.5187 Y=0.016 4x—0.172 2 0.026 4 0.946 3
30,40 Y=0.000 4x+0.057 6 0.009 1 0.264 1 Y=0.03x-0.433 3 0.03 0.978 5
600-610 nm
40,30 Y=0.000 3x+0.058 5 0.007 2 0.249 5 Y=0.016 5x—0.187 6 0.022 3 0.961 5
40,40 Y=0.000 5x+0.072 5 0.026 6 0.1251 Y=0.035 3x—0.425 7 0.058 2 0.944 2
30,30 Y=0.000 7x+0.042 0.007 9 0.483 Y=0.016x-0.1855 0.024.9 0.95
30,40 Y=0.000 6x+0.056 1 0.007 9 0.445 4 Y=0.028 6x-0.405 4 0.027 2 0.98
695-705 nm
40,30 Y=0.000 4x+0.056 6 0.007 3 0.339 Y=0.0156x-0.170 2 0.022 2 0.957 4
40,40 Y=0.001x+0.066 1 0.017 0.3457 Y=0.034 1x-0.426 2 0.056 8 0.943 4
30,30 Y=-0.000 6x+0.041 5 0.02 -0.181 4 Y=0.009 1x-0.102 9 0.0162 0.936 5
30,40 Y=0.000 4x+0.039 8 0.005 0.460 9 Y=0.016 6x-0.232 9 0.0172 0.9773
790-800 nm
40,30 Y=0.000 2x+0.037 5 0.004. 9 0.292 1 Y=0.009 3x-0.101 0.0129 0.959 6
40,40 Y=0.000 3x+0.049 6 0.016 0.1287 Y=0.020 5x—0.255 7 0.033 5 0.9452
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