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14-16 . 116 | 43 159 ' (0.0) 107 | 52 © 0065 | 013 | 0.3
16-17 | =36 ' 20 “ 16 (0.0) 42 | —58 | —007 0.02 0.03
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. | i |
T-19 ! , ! |
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16-18 4.1 8.2 12.3 0.0 0.4 11.9 0.15 0.35 0.16 0.20
10-16 1685 159 1844 00 = 22 182 2.28 3.19 1.65 2.42
g-18 2240 252  249.2 0.0 38 245 1 306 374 | 228 301
W-26 : |
810 417 1.8 49.5 00 . 00 49.5 0.62 038 | 036 + 037
10-12 669 172 = 84l 0.0 27 81.4 1.02 120 | 0.90 1.05
12-14 . 634 150 . 784, 00 = 32 52 094 127 | 0.80 1.04
14-16 37.3 15.4 527 00 ° 36 ' 491 | 06l 0.89 0.42 0.65
16-18 5.2 5.9 L1 00 3.0 81 | 010 043 | 047 030
10-16 1676 476 2152 00 95 206 | 258 | 336 | 212 274
8-13 2205 553 27158 - 00 125 , 263 | 3.28 4.17 265 341
. i :
W-27 ! ! | | !
8-10. 393 115 . 608 | 00 | 48 1 560 i 070 066 | 0.25 | 046
10-12° 640 . 167 | 807 | 00 | 50 | 757 | 095 141 | 050 | 095
12-14 ; | ]‘ 0.0 J i |
o
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Summary

As part of International Hydrological Decade (IHD) work, a joint project to study
the Ishikari River in Hokkaido especially its eastern tributary the Sorachi River was
planned and undertaken by members of the Faculty of Science, the Faculty of Engineer-
ing and Technology and the Institute of Low Temperature Science of the Hokkaido
University.

This paper is a report on work concerning the studies of the mechanism of melting
of snow.

One of our observation points was Ikutora which is located at the center of the
catchment area of the Sorachi River and in the neighbourhood of the Kanayama Lake,
a reservoir, made by the Kanayama Dam intercepting the Sorachi River. The other
observation point was Moshiri which is located on the north side of the Shumarinai
Lake, a reservoir, on the Uryu River, a northern tributary of the Ishikari River.

The heat balance at the melting snow surface was studied to determine the effects
of various meteorological factors upon snow melt. Field observations of rates of melting
and evaporation of snow, net radiation, profiles of wind speed and air temperature were
made in Ikutora and Moshiri during the periods from Mar. 17 to Mar. 22, 1967 (period-1)
and from Apr. 23 to Apr. 27, 1967 (period-2) respectively. The elevations are 420 m at
the observation site in Ikutora and 280 m in Moshiri. The depths of snow cover were
36 cm in Ikutora on Mar. 17 and 100 cm in Moshiri on Apr. 23.

The amount of total snow melt was only 3cm of snow (09 g-cm™? for five days of
period-1 in Ikutora with more than 24cm of snow (86g-cm ?) for the four days of
period-2 in Moshiri. Evaporation was, however, found to be more than 0.3g-cm ? in
Ikutora for period-1 and less than 0.1 g-.cm 2 in Moshiri for period-2. Such a difference
in the rate of evaporation is considered to be caused by much higher wind speeds in
the former place. The large difference in the rate of melting in the two periods can be
explained by the results of heat balance observations at these places.

The amount of heat transfer due to turbulent diffusion was calculated by a theoretical
formula assuming that the observed wind speeds and air temperatures are proportional
to the log-heights above the snow surface. The amount of atmospheric heat transfer
thus calculated is added to directly observed net amount of all-wave radiation to give
the total heat income at the snow surface during a given time interval. The amount of
heat for evaporation and the heat conducted into snow cover are subtracted from the heat
income, gives the heat quantity for melting of snow during a given time interval. The
amount of snow melt from the residual heat thus calculated is compared with the
observed snow melt for ecah of the two hour periods and the values are listed in Table



L1F Ak L O RBAEMNTC ST 2T O 117

3 in the text. It was shown that the above mentioned calculation of atmospheric heat
transfer shows an approximate agreement between calculated and observed rates of
melting provided that the comparison is made for a period of six hours or longer.

The proportion of heat transfer due to atmospheric turbulent diffusion was found to
be less than 20% of the total heat source for most days. The daily variation of melting
rate with time was, therefore, almost parallel to that of the net radiation rather than to
the temperature variation with time. A fairly significant correlation was observed
between the daily variation of water level of a small stream near the observation site in
Moshiri and the variation of the rate of ablation. This is shown in Fig. 10 in the text.



