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Summary

Glaciological studies were made during the summer from June to October in 1972
on three perennial snow-patches located at the eastern slope of Takanega-hara plateau
in Mt. Daisetsu in central Hokkaido. The locations of these snow-patches are shown
by dark spots in Fig. 1. One of these snow-patches, “Yukikabe Snow”, has been studied
for the past eight years'™. The other two are conventionally called “K-Snow” and
“S-Snow” in the present report. At the end of the iablation season, the surface area
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of the Yukikabe-Snow is approximately 1X10° m? while the surface areas of K-Snow and
S-Snow are respectively about 5 and 10 times larger than that of Yukikabe Snow; the
thlcknesses of these three snow- patches are 5-10 m.

The main objectives of thé present work are to observe (1) the structure of these
snow patches including the stratigraphy and cracks of snow for the clarification of the
detailed structure; (2) the flow and strain of snow in connection with the mass balance
of the snow patches; (3) meteorological elements in situ such as air temperature, humi-
dity, wind speed, solar radiation and long-wave radiation, evaporation and condensation
of water vapour, and so on, in conjunction with the heat balance of the snow patches.
The obtained results in 1972 may be summarized as follows :

(1) The planes and the longitudinal sections of these three snow patches observed
at the time of investigations are shown in Figs. 2 to 7. The heavy dashed lines in the
profiles :in Figs. 3, 5 and 7 indicate the estimated maximum snow accumulation on the
snow patches. It is seen that the depth of snow at the time of maximum deposition
reaches up to 25-30 cm.

(2) The lines of stratification indicated by fine dotted lines in Figs. 3, 5 and 7 are
not parallel to the snow surfziqe for each of the snow patches, but intersect with the
surface of the snow patches.” The dips of these lines of 'stratiﬁcation at the snow surface
are larger at the beginning of the ablation season than those observed in the later season.
These oblique lines of stratifications may represent the successive stages of the advancing
frontal surfaces of the developing snow cornice extending from the shouder of the
eastern slope of Takanega-hara plateau onto the old snow patches during the winter.
This means that snow patches on this slope are nourished by big snow cornices formed
by the snow drifted from the flat surface of the plateau throughout the winter.

(3) Flow measurements were made on each snow patch. The flow velocity of snow
at the surfaces of K- and S-Snow was approximately 30 cm/month as indicated by heavy
arrows in Figs. 2 and 6. A flow in Yukikabe-Snow was too small to be measured cor-
rectly. Strain measurements were made on K-Snow, and the rate of simple compressive
strain obtained was 4X10~%month at the triangular area “LMN” as shown in Fig. 6.

(4) Three types of small crevasses and cracks were observed on the snow patches.
(i) Transverse crevasses, more than 10m in length, were found on Yukikabe- and K-
Snow along the contour lines where the slopes of the snow surfaces suddenly become
steeper as seen in Figs. 2, 3, 6 and 7. They were narrow, less than 30 cm in width,
at the beginning of the ablation season, but became widened remarkably at the later
stage. These crevasses may be caused by a rapid increase of flow velocity due to a
marked degree of steepening of the slopes. (i) A number of small crevasses and cracks,
10-400 cm in length, forming in echelon were found on K-Snow as shown in Fig. 6. The
general feature of these crevasses and cracks is very similar to that of the splaying
type crevasses observed in a glacier. They run in parallel to the flow direction at the
center of the snow patch, but curve outward to the margins. Since splaying crevasses
are commonly found in valley glaciers undergoing a modest degree of compression, the
crevasses observed on K-Snow may be associated with a compressive flow. Actually, a
strain measurement on K-Snow showed the existence of compression in the crevassed
area as described before. (iii) A number of lenticular-shaped cracks in an echelon
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arragement were found on S-Snow as shown in Fig. 2. The individual crack was 5cm
in length, 2 cm in width, and filled with soft snow. Some of the cracks observed in
the marginal area of the snow patch were directed about 45° upwards, a phenomenon
which is similarly observed in the marginal crevasse in a glacier. Some others found
in the center of the snow patch were concave downwards, which look like the transverse-
type crevasse usually associated with the steepening of a glacier’s slope.

(6) Meterological elements concerning the heat balance of the snow obtained in
situ at K-Snow are summarized in Fig. 8. The heat balance at a melting snow surface
may be expressed as Qs+ Qu+ Qr+On=0Qu, where Qi, Qr, Qr, Qx and Qy are respectively
the sensible heat transfer from the air to snow, the latent heat of evaporation or con-
densation of water vapour, the heat transferred from warm rain drops to snow, the net
radiation absorbed by snow, and the heat for melting of snow. The amounts of Qa
and Qg were obtained by putting the observed meteorological data into the theoretical
formulae derived from Prandtl’s mixing length theory. The obtained results were sum-
marized in Table 2. As seen in this Table, the latent heat transfer Qg plays a very
important role in the ablation of a snow patch. The ratios of Q4, Qr, Or and Qx against
Qy are respectively 28%, 32%, 4% and 30% in August, which means that the latent
heat may contribute to the ablation of the snow patch more than the sensible heat or
the radiation heat. It should be noted that values of the ratio Qr/Qu are much larger
than those obtained for the melting surface of a snow cover in a flat low-land area or
for the surface of a temperate glacier reported by many workers.

(6) It was found that the amount of radiation, the amount of sensible heat transfer
and the rate of snow ablation obtained from the in sifu measurements at K-Snow agree
fairly well with the predicted values derived from the data obtained at meteorological

stations and observatories in Hokkaido.
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