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An Experimental Study of Snowmelt

Mutsuhiro Fujira

Abstract

The phenomenon of snowmelt may occur at the bottom of a snowpack by heat con-
ducted from the ground and on the surface of a snowpack by radiant heat from the sun,
latent heat of vaporization released by condensation of water vapour, and heat conducted
from the environment in contact with snow such as air and rainfall.

This paper describes some results of field observations and considerations for both
types of snowmelt studied in the drainage of Kanayama dam (470 km? and at the campus
of Hokkaido University for three years.

For the former snowmelt :

1) The runoff from snowmelt at the bottom of a snowpack occupies a third part of
the low streamflow as shown in Fig. 2-7 during the winter season in the drainage of
Kanayama dam.

2) This runoff decreases during the winter season and in about 0.3 mm/day on the
date of the lowest streamflow.

For the latter snowmelt :

1) The snowmelt on the surface of a snowpack starts at 9 to 10 a.m. and ends at 5
to 6 pm.. In the night, the temperature near the surface of a snowpack falls below zero
by radiation and by conductivity to its environment.

2) The part of snowmelt due to net radiation observed in snowpact occupies 80% or
more of the total snowmelt (Fig. 3-3, 3-4).

3) Following experimental equations were obtained:

W =(0.2840.012V) T (Kanayama dam)
W =(0.3540.0025 V) T’ (Campus of H.U.)

where W: hourly snowmelt on the surface of snowpack (mm/hr)
V: average wind speed during an hour at 1 meter above the
snowpack surface (m/sec)
T: average air temperature during an hour at 1.5 meter above
the snowpack surface (°C).
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in the drainage of Kanayama Dam.
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Table 2:1. Snowmelt at the bottom
of snowpack
observer location of ob. %;mgg}f

Hukutomi Onuma 5.0

Kishi Tomakomai 151

Fujioka Oze 0.88

Kojima Sapporo 1.3, 0.8

Akitaya Teshio 0.43, 0.5
m3/s
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Snowmelt by conduction from the ground
at Kanayama Dam.

— observed -+ computed



5 [Fhjacgia IRH' D HEBRINETYE 185

bL Tuwbps, ZOHEAD 1 21k, £HE Table 2:-2. minimum low stream
Mo MR (1 2 03 1S o0 SE HLL A LD flow during five past years at
Kanayama Dam
WCHT) Off, W OBRAEFLicwnT _
. ] Minimum low
WEMED A E L T bbb s Bhh b, stream flow
—75 Fig. 2.6 OB A B ICIREL T, March 12, 1967 4.32 m¥/sec
Feb. 8, 1968 5.05
3 fl Fig. 2.7 /R ?
Rt & Lm)d/i WAk Fig. 2.7 km T March 18, 1969 4.14
HIN RIS BEFHEE, PR T, i March 17, 1970 259
M & ARSI, ZJNEKIE OEE 1/3 March 3, 1971 5.36

&%Tvé_&#bﬁéokaxzmﬂ
£ 5 EROS LK 2T BT AR/DREEXTR T, HMIEMERAY 03mm/day &5 & 4lix A
IO B AW EICHREL T3 16 m¥sec 7o bl OB/ NREEY & FEY, Z OHILEHEHE
b,
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BREYTMT 5k E LG, B ES L0, SR BB ES SEBRNICFIERD B,
MR T D 525, FEOMBEEL TN 5, KGesktboikL ~AHM, KR e
B CHAEREBFICHET 2GR AFT5 2 LIxRET, BHEOTFEYERATIHIS -, —
FHErEE, KRECHTIERZGEHCS L 0T, FHMOBEOK TS S, XTh
O H LG KDOESZ P OBEAEIC DL TEE I Thign,
DTN, REEDRHTIC R TR BT H - i cold content® B S L, BEEHICEK
58T AMEL T, FHOOKAD &L 72,
3-1 Bl B F &
TEBAE LTk, dbiE KRR R O 1l & 200 5 CHE M, IR o B o8t
% ¥ LT Table 3-1 %1,

Table 3-1.
location Period of ob. Depth of Snowpack elevation
Campus of H.U. March 15~18, 1972 70~60 cm 15m
Kanayama Dam April  7~12, 1972 52~36 cm 306 m
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K9 Fig. 3-1 1R+ HE 124cm, X 5em Dby = — A B C—H IR EE S 2l
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W4 DRI B AW, 1%, R TRPpE S,
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VesselM Vessel E AW, = (AW y— AW ) (1 — o) (3-1)
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Fig. 3:3(a). Apr. 9. At Kanayama Fig. 3:3(b). Apr. 10. At Kanayama
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