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Summary

Radiative properties of snow are considered to have the following three main factors:
reflectance, transmittance and emittance. The first two are for shortwave (optical) radiation
and the last for longwave radiation. Despite that these radiation properties of dry snow have
been studied and reported extensively, researches on those of melting snow have remained a
few, especially on spectral reflectance (albedo) and transmittance (extinction). An investigation
of the optical property of melting snow is of great importance for the estimation of a heat
balance or internal melting amounts,

Spectral reflectance of melting snow was measured by using four pyranometers with four
different cutoff filters, each 305~ 2800 nm, 395~ 2800 nm, 530-2800 nm and 695~ 2800 nm in
response range, in Sapporo and Moshiri during the snow melting season of 1982 and 1983;
and the extinction amounts of transmitted solar radiation through melting snow were measured
by five silicon photo cells 320-1050 nm in response range in Moshiri in 1982. The snow
cover during these observational times was characterized by coarse grained granular snow with
the surface density of 0.38~0.51 g/cm® and the free water content of 6.9~16.2 % (Fig. 9).

Based on data obtained on some specific days, Figs. 3, 4 and 6 show the ratio of spectral
incoming and outgoing radiative fluxes to the total incoming and outgoing solar radiation

(—I—, »—R—\, total albedo <&> and spectral reflectance <£> Only 1~3% of the total in-
L’ R I AT
coming solar radiation is ultraviolet (305~395nm), 46~49% visible (395~695nm) and 50 ~
519% near infrared (695~2,800 nm). In the case of outgoing radiation, spectral ratios of
radiation fluxes under the wavelength of 695 nm are larger than those of incoming radiation,
namely 7~10% for ultraviolet and 52~53% {or visible, but the ratios are much smaller in
the near infrared region like 38~48%.

The spectral reflectance of 0.64 is taken for ultraviolet, 0.52~0.55 for visible and 0.38
for near infrared, and that of 0.47 is for total albedo. The spectral reflectance decreases with
increasing wavelength. On the contrary the reflectance of the surface without snow cover

(soil ground covered with dry grass) takes the highest value in the near infrared region (Fig. 7).
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During the snow melting season the surface albedo decreases monotonously due to changes
in free water content, density and grain size. In the end of the snow melting season (less
than 10 cm in snow depth) the surface albedo changes very rapidly, which might be explained
by the scattering theory of snow overlying materials which are fairly poor in reflectance.
Transmitted solar radiation was measured through the melting snow layer near the surface
(0~10cm). The extinction coefficients are about 0.15~0.36 cm™!, and these values seem to

decrease with increasing free water content and grain size.



