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Summary

A device capable of measuring the extinction coefficient of solar radiation within a snow
cover was developed, using small silicone photocells as the sensors. An output of a photocell
which is modulated by locading resistance R, is amplified by an operational amplifier. The
influence of solar radiation fluctuation is lowered by calculating the ratio of the output of the
photocell within a snow cover to that on the snow surface. The principle of the device is
shown in Fig. 1, the photograph of the device is shown in Fig. 2.

A series of calibration of the sensor (photocell) was conducted to examine whether or
not the device allows accurate measurement of the extinction coefficient. The amplified output
of the photocell V is related to the solar radiation I measured by a pyranometer in the
field, using the graphs in Fig. 3. An influence of putting a photocell into snow upon the
measured results is checked by a optical fiber which makes negligible the disturbance of the
solar radiation field within a snow cover. (Figs. 4, 5 and 6). And another type of photocell
which differs in wavelength sensitivity is used to check the wavelength dependence of the
extinction coefficient (Fig. 7). It followed from the result of these calibrations that the device
was capable of measuring the extinction coefficient accurately.

The two examples of the results which were gained from field measurements are shown
in Fig. 8. The solar radiation fluxes, both downward and upward, decrease exponentially
with the depth z, as described by egs. (1) and (2).

The relation between the extinction coefficient ¢ and the density p of dry snow is shown
in Fig. 9. The value of y changes from 0.37 cm™ to 0.97 cm™ in the density range of 0.1~
0.5gfcm® It decreases in the metamorphism process from new snow to slightly compacted

snow, and increases in the settlement process from slightly compacted snow to compacted
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snow. If the density is equal, the extinction coefficient decreases with an increase in an average
grain size. The relation g and the water content W of wet snow is shown in Fig. 9 with
the average grain size as a parameter. The value of g is 0.23~0.58cm™ in the density
range of 0.43~0.53 g/cm® and in the water content range of 5~15%. The grain size de-
pendence of the extinction coefficient as mentioned above is clearly shown in Fig. 10. And
the tendency of decrease in extinction coefficient with an increase in water content is found
to be slight. In these manners, the extinction coefficient changes according to the structure of

SnNow.



