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Summary

Emissivity of thin sea ice was calculated as a ratio of the brightness temperature to the
physical temperature, both of which were obtained in the Mombetsu harbour and another
off the Tokoro harbour, Hokkaido, in February and March, 1988 (Figure 1). The brightness
temperature of the surface was measured by an infrared radiometer (Minarad Systems Inc.,
Model RST-10) with specifications: 8 to 14 microns in spectral bandpass, 2° in field-of-view,
—50 to 50°C in ambient temperature limit and #0.05°C in accuracy. Meanwhile, the physical
temperature of the surface was measured by a thermister (Takara Co., Digimulti D611) with
0.1°C in resolution.

The infrared radiometer was calibrated in a range of ambient temperatures between —18
and 2°C in a dark cold room (Figure 2). Shown in Figure 3 is a correlation between the
brightness temperature and the surface temperature which was measured by thermocouples
with an accuracy of 0.05°C, and was defined as the true temperature. Values of the brightness
temperature measured in situ were adjusted by an equation derived from a regression line in
Figure 3 with the correlation coefficient of 0.999.

Shown in Table 1 is a summary of the emissivity as a function of the angle and the ice
thickness, measured in a square platform with a base of 3.6 mx3.6 m and a depth of 0.5m,
with a square hole 2m Xx2m Xx0.5m) in the center (Figure 4), floating in the Mombetsu
harbour (Figure 1). The angle of the radiometer sensor is defined in Figure 5. The values
of emissivity were 0.998 at angles near 90° for thin ice from 2.2 to 5.1 cm in thickness
(Table 1). The emissivity was 0.999 for both open water and sea ice covered with a thin
snow layer (Table 1).

Shown in Table 2 is a summary of the emissivity for various surface conditions, measured
on a 14 cm thick flat landfast ice sheet near the Tokoro harbour (Figure 1). The values of
emissivity were 0.982 and 0.986 for sea ice covered with a snow layer, 1.000 for bared ice
and 0.997 for rafted ice. As for an experiment made on the ground of Sea Ice Research
Laboratory, ice blocks were used, which were covered with new snow, after having been
taken out of a landfast ice sheet in Tokoro (Table 2). The values of 0.990 were obtained
for a 13 cm-thick landfast ice covered with new snow 0.7 cm deep and 0.991 to 0.996 for sea

ice after the surface snow layer was artificially removed.



