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Polarization spectral characteristics of soil surface moisture
in the mid-wave infrared range
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Abstract: The surfaces of soil with different moisture contents had been surveyed by the spectral polarimetry in the mid-
wave infrared range. The results indicate that the thermal radiation from the water-bearing soil surface is almost unpolar-
ized, and the polarization characteristic of the soil surface is mainly caused by the reflection of solar light. Especially in
the strong sunshine spectral range, the degree of polarization increases monotonically with the increase of soil moisture.
This quantitative relationship provides basis for soil moisture monitoring by the remote sensing of the polarization of light
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in the mid-wave infrared range.
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Fig. 1 The process of radiative transfer on the soil surface
in mid-wave infrared
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Fig.2 The solar irradiance at the top of atmosphere and
the transmitted irradiance on the ground surface
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Fig.3 A comparison of radiance of solar light and
thermal radiation by atmosphere in mid-wave infra-
red on the ground surface
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Fig. 5 Results of measurement from of surfaces soil with dif-
ferent moisture contents at viewing angle of 55 ° (a)radiance,
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zation
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