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The influence of snow grain size on snow bidirectional reflectance
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Abstract: The snow albedo which is influenced by the snow grain size, plays an important role in regional or global ra-
diation balance and climate change. The degree of influence depends on the microphysical and optical properties of
snow. In this paper, the influence of snow grain size on sensitivity of snow bidirectional reflectance was simulated and
analyzed by the radiative transfer equation based on the studies of snow optical characteristics in 550 nm, 1030nm and
1 640 nm. The results indicate that the near-infrared channel 1 030 nm is the sensitive wavelength to retrieve snow grain
size. In this band, snow bidirectional reflectance changes significantly when grain size and view angle change. This stud-
y provides the theoretical basis for retrieving snow grain size with the multi-angular remote sensing data.
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Fig.1 Phase functions of snow grain as a function of scattering angle for different grain sizes at several wavelengths. Phase func-
tion when incident wavelength is (a) 550nm, (b) 1030nm, and (c) 1640nm
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Fig.2 Snow reflectance in the principal plane for different grain sizes and wavelengths. Incident zenith angle is (a) 26°,

(b) 46°, and (c) 60°
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