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Summary

Melting rate of snow is determined by a heat balance at the surface layer of a snow
cover. Radiative energy absorbed by the surface layer plays usually the most important role
for the melting process. During the daytime each of the sensible and the latent heat exchange
between snow and the atmosphere is less in magnitude than net radiation except under very
wet and warm conditions. Practically, however, the amount of daily snowmelt is estimated
by empirical formulae including only the daily mean air temperature or time-integrated air
temperature above the melting point in °C+hr. The melted amount 4m for 4t days is often
estimated by the sum of positive daily mean temperature ST 4t (°C+d) and an empirical
coefficient of proportionality. Many formulae or melting coefficients, which are called “degree-
hour factor” or “degree-day factor”, have been hitherto proposed, but that which is the most
suitable has not yet been established. On this basis the relations, expressed variously, between
the daily amount of snow melting and air temperature have been reexamined using the observed
data collected in Sapporo and Moshiri in Hokkaido during the period from December, 1979,
to March, 1983. Continuous melting of snow in Moshiri begins in the middle of April, when
snow has melted away in Sapporo, where it starts melting about the 10th of March usually.
Each snowy season is roughly divided into three periods: A from Dec. to March 10; B
from March 11 to early April; and C from the middle of Apiril to early May. Melt~tem-
perature relations are examined for each period.

The results are as follows:

1. For period C in 1982 relation of the daily amount of snowmelt m’ with (1) daily
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mean air temperature T:, (2) 0800~ 1800 h diurnal mean air temperature ng_m, (3) daily maxi-
mum air temperature 7y,.x, and {(4) time-integrated positive air temperature in °C<hr were
expressed by correlation coefficients, which were found to be 0.89, 0.90, 0.87, and 0.88 respec-
tively (Fig. 1). No specially outstanding correlation could be found in any of them.

2. The daily maximum temperature, which has not been used usually as a melting index,
may also be used for roughly estimating the daily melt, as is shown by our result. The regres-
sion line of Fig. 1(c) is expressed as
m' = —4.143.0 Thex (mm-d~1)
and Tnas =2°C may be an approximate criterion of occurrence of an apparent snowmelt, which
is more than 1 mm-.d-.

3. Correlation between daily positive net radiation and 0800~1800h diurnal mean air
temperature was found to have a coeffcient of 0.87 or so.

4. Since the daily mean air temperature T.8is most commonly used, the relation between
m’ and Ty was examined for each of periods A, B, and C, summarizing 3~4 years data.
The plots of the relations are shown in Fig. 2 A, B, and C respectively. The equations of the
lines of regression for the relations between the melt amount and some indices mentioned in
1.-(1), (2), (4), and (4 a) are listed in Table 1. Three equations with a marker * in Table 1
show the lines of A, B, C of Fig. 2. The last equation: m =4.1 (E’).O-}-T;)mm-d“1 means
that melting takes place when Ty is higher than —3°C and the melting coefficient (degree-
day factor) concerning the effective temperature T’=3.0—}—TQ1 is 4.1.

5. Melting coefficient {d.d.f.) £} defined as m’|T” increased from period A to C as net
radiation increases. The values of it for A, B, and C are 1.8, 2.6, and 4.1 mm.d~!-°C~! {or
mm (°C+d)™?) on the average. The other melting coefficients (d. h.f.) ky defined as dm/ >, T4t
in periods A, B, and C are 0.16, 0.24, and 0.31 mm (°C+hr)™! respectively as shown in Table 2.

6. Another commonly used coefficient kdo:Am/ZjT;+At (mm (°C+d)™!, where T+ above 0°C
is accumulated, was found to be 10.0 on the average of 47 samples of period C but with
greater dispersion than k§.

7. Relative humidity or vapor pressure of the atmosphere could not be introduced to this
statistics systematically, though it was helpful in explaining smoe abnormal points of the plot.

8. Consideration of the wind speed in the degree<hour method showed no improvement

in correlation coefficients.



