229

ALk OB B i BT 2 B

wR &M - R’ —R

ON THE INFILTRATION AND RUNOFF OF SNOW-MELT WATER
by Dr. Sci. Yoshiaki Fukuo and Kazuo Okunishi

Synopsis

From March to May 1963, an investigation was carried out on the infiltration and runoff
of snow-melt water in the drainage area of Kuzuryu River, Fukui Prefecture, strongly
damaged by heavy snow during the previous winter. Flow velocity of snow-melt water through
the snowpack, the temperature and moisture of soil layer underlying it were observed and
the effect of infiltration of snow-melt water upon the variation of soil temperature was
considered.

Secondly, measuring the level, density, electrical conductivity and BCP alkalinity of river
water until the snowpack disappeared, the correlations among them were exai'nined. Finally,
it was pointed out that the thawing rate of snow was closely related with the time of occurence

of daily minimum level of ground water.
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Fig. 1 The map of the drainage area of
Kuzuryu River. Observations con-
cerning the infiltration of snow-
melt water were carried out at Ono.
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Fig. 2 Variations of the level of detended water,
accumulated snowmelt, and net radiation.
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Fig. 3 The variations of temperature of the atmosphere
and the snowpack. (Mar. 15 and 16 were rainy.)
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Photo. 2 A cross section of the snowpack over which
fuchsine powder was spread. It was seen that
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infiltrated downwaid and also flowed along

the strata.
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Fig. 6 Time-travel diagram of snow-melt Fig. 7 Vertical profile of velocity of snow-melt
water along each 10cm layer of water along the inclined strata of snowpack
snowpack obtained by core sam- calculated from Fig. 6.
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Table. 1 Velocity of flow of snow-melt water through the snowpack and soil layer underlying it.

. A Position of Flow speed
Medium Flow direction observed layer (cm) (cm/sec)
above the _
0~10 ground surface 0.89x10~*
10~20 4 122X »
20~30 ” 024X »
inclination
Snow pack (unsaturated) 30~40 ” 0.10x »#
20°~30°
40~50 ” 0.13x #
50~60 ” 0.10x »#»
60~150 ” 0
# (almost saturated) inclination 30° 0~150 v 1.0x 10!
- 9% 10-*(max)
#  (unsaturated) downward 0~150 ” 6 x 10-* (mean)
. " beneath the _
Soil (almost saturated) downward 0~50 ground surface 1.2x10-3
7 ( Vs ) downward 0~50 9 7.2X10-5%

* is filtering velocity. Others are pore velocity.
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Fig. 9 Observation concerning the runoff
of snow-melt water at Fuseda.
Diurnal variation of river water
level is conspicuous when the
influence of rainfall is little.
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Fig. 11 Observation at Takefu.
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Fig. 10 Observation at Asamiya.
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Fig. 12 Observation at Kofunado.
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Table. 2 The time of occurence of daily maximum and minimum levels of. river

water and groundwater levels.

Date River water level [ w(;Jtre:Oru?e(xlz el
(1963) Fuseda Asamiya Takefu Kofunado (Ono)
max | min max | min max | min max | min max | -min
Mar. 14 6 hr | 14 hr 1 hr| 13 hr hr hr 8 hr | — hr hr | hr

15* 6 13 2 13 — 6

16* J— P —_ —_— — —_—

17 3,23 16 0,23 13 2 15

18 — 18 23 14 15 0 15

19 6 16 — | 13 0 13 0 15

20 6 14 2 13 0,21 12 6 15 14
21 6 15 2 13 .19 12 4 14 2,23 | 11
22 5 19 1,23 | 15 21 13 2 18 23 14
23% 3 15 — 12 — 12 4 12 — 13
24%* 15 — 12 — 9 — 14 — 0 20
25 — 17 21 14 19 13 — 17 2,22 14
26 0 17 23 14 21 12 — 17 — 13
27 2 15 23 13 22 11 5 13 22 14
28* 5 15 —_ 13 — 11 s - —_ 12
29* 15 — 14 —_ 10 - 10 — 10 —
30 — — — — — — s — 21 13
31 — 16 — 14 —_ 11 — 13 21 10

The day when diurnal variation is not obvious because of the influence of rainfall.
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Fig. 15 Relation between the daily
precipitation (rainfall plus snowmelt)
and daily river discharge of the dra-
inage region of Kuzuryu River.

Table. 3 Calculation of noncapillary porosity from snowmelt(h), coefficient

of runoff(a), and the change of groundwater level(H), by means

of eq. (11).
Date h (cm) 1-a)h H (cm) B (%)
Mar. 20 |
2.90 0.46 8.0 ! 5.8
21
2.24 0.36 11.5 3.1
22
3.42 0.55 6.5 8.4
23
4.53 0.72 14.5 4.9
24
4.11 0.66 7.3 9.0
25
2.24 0.36 4.2 8.5
26
2.585 0.41 5.0 8.1
27 !
2.05 0.41 7.0 5.8
28 ;
7.52 1.20 30.0 4.0
29 j
Mean 6.4
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