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Table 1. Soil properties
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point = g z |8 =5 =~ %2 |85 T8 E
. - b w2 o B /-e\ o= .4::

ofso.11 §§ g% gf/ ééé% _§ éi/ ég otw mc
sampling g = < qéB §\-’ < A @t = = s
5—10 - 56 | 3.0X10°° 33 1.49 - -
A5 115—20] 0.77 | 58 | 2.4X10°* 33 1.39 |0.65 0.35 0.10
pasture | 25—30 | 1.12 | 66 | 5.3X10°° 27 | 2.05 |0.11 0.01 0.002
35—40| 0.82 | 60 | 3.4x10° 32 | 2.12 10.07 0.01 0.001
5—10 — 70 | 4.4X10°? 23 1.79 - = -
A4 |15—20| 0.79 | 64 | 3.8X107? 27 | 1.55 |0.60 0.26 0.006
forest |25—30| 1.03 | 68 | 4.0x10° 24 | 1.92 |0.08 0.01 0.004
35—40| 1.04 | 67 | 7.2x107 26 1.91 |0.08 0.02 0.003
B7 5-10| 0.66 | 68 | 2.0X10° - 2.27 10.25 0.06 0.02
pasture |15—20| 0.34 | 66 | 4.4X10°° 34 | 2.41 |0.3¢ 0.15 0.06
by hoof- | 25—30 | 0.69 | 76 | 2.1x10" 34 1.89 |0.75 0.40 0.01
cultvate | 35—40| 0.67 | 67 | 1.5%X10°° - 2.53 10.09 0.05 0.006
o 5—-10| 0.83 | 72 | 3.0X10°° 25 | 2.54 |0.26 0.11 0.02
fovest | 18720 0.67 | 77| 2.1x107 27 1.99 | 1.00 0.50 0.14
( ores ) 25—30 | 0.74 74 2.1X10" 38 2.01 |0.65 0.28 0.01
Brazime) o5 40| 0.60 | 61 1.7X10°7 - 2.75 1 0.08 0.03 0.002
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Fig. 4 Relation between intake rate and rainfall intensity
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Table 2. Depth and density of snow and depth of ground feezing

survey poiat Basin A Basin B K
Al A2 A3 A4 Bl B2 B3
snow depth 1989 2 16 6.0 3.0 40.0 4.0 20.0 6.0 0 0
{(cm) 1989 3 9 1.0 1.0 25.0 2.0 1.0 1.0 1.0 0
snow density 1989 3 7 | 0.24* 0.26* 0.26% 0.28* — - —
(g/af) 1989 2 16 [0.35 0.43 - - 0.39 0.30 — -
freezing depth | 1989 2 16 |23.5 22.0 0 7.0 5.0 18.5 21.0| 9.0
{em) 1989 3 9 128.0 — 0 5.0 5.0 9.5 3.0 6.0
% near surveying point
Table 3. Properties of freezing soil
Basin A Basin B
Ad A B2 B3 B5
depth of freezing (cm) 6.3 5.0 2.1 6.3 7.0
moistur density (g/cnd) 1.04 1.22 1.21 1.30 1.40
dry density (g/caf) 0.34 0.45 0.46 0.76 0.69
spersific gravity 2.62 2.58 2.22 2.70 2.77
porosity (%) 66 62 59 52 55
drainage porosity (%) 21 24 12 13 21
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Table 4, Values of runoff analysis

No. 1 2 3 4
basin A A B B
runoff period 9/8~9/8 9/12~9/12 10/28~11/10 11/9~11/10
total rainfall (mm) 12.5 27.0 12.5 18.0
initial loss (mm) 0 0 0 0
effective rainfall (mm) 3.1 3.8 1.6 5.4
rainfall loss (mm) 9.4 23.2 10. 9 12.6
peak rainfall (mm/hr) 7.5 10.0 3.5 4.5
runoff discharge (1/sec)
initial base flow 0.99 1.45 0. 30 0.57
peak discharge 15.48 16. 68 7.43 13. 89
direct peak 14.25 14. 90 6. 89 13.18
end of direct runoff 2.53 3.13 1.09 1.95
direct runoff discharge (n?) 293.35 354. 01 110. 39 371. 41
percent of direct runoff (%) 25.0 14.0 13.0 30.2
coefficient of recession curve
(1/hr)
direct runoff 0.017 0. 031 0.061 0. 051
base flow 0.013 0.016 0.024 0.023
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Fig. 9 Relation between snow melting and degree-hour (March)
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Snowmelt Runoff from Pastures in Small Area
— Engineering Study of Hillslop Grasslands ( [V )—

Junji SAxKurADA, Yasuharu UMEDA and Liman LI

Department of Agricultural Engineering, Facully of Agriculture, Hokkaido University

This is a study of the physical properties of soils, infiltration, snowmelt runoff, and rainfall

runoff in forests and pastures of two small basins. The following results were obtained:

1.

The snowmelt runoff from the small basins is affected by daily temperature fluctuations above
0°C, and the charges follow the temperature with some delay. Snowmelt runoff shows less
fluctuation than rainfall runoff and has a higher base flow.

During early spring thaw forests have more snow, slower thawing, and less frozen soil than
pastures.

In small basins with frozen soil due to little snow cover, the runoff from the melting of the
frozen layer must be considered in addition to the snowmelt runoff. The degree-hour factor
of the surveyed area determined by the degree-hour method is 0.016mm/°C-hr. For pastures
it is somewhat larger than for forests.

In natural forests, the runoff response after a rainfall is slightly later, the reduction after the
peak runoff is more slow and evapotranspiration effects is more strong than that in pasture.
Rainfall runoff from small basins show a quick response to rainfall, low base flow, a sharp
runoff peak, and higher peak discharge.

The forest has higher soil porosity, a smaller drainage porosity and a higher intake rate than

the pasture.

Key Words: small basin, forest, pature, runoff, snowmelt runoff
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