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Grassland Reclamation and Soil Conservation of Forest
on a Sloping Land

—Engineering Study on Hillslope Grassland (II)—
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{Department of Agricultural Engineering, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Fig. 1.
investigation.
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Fig. 2. Land-use types and intake-rate.

Form of basin and areas of grassland reclamation for the
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Table 1. Sediment Yields Resulting from
the Forest Act

Surface conditions | Sediment yields | Depth
(m3/ha/year) (mm)

Bare or waste areas 200~ 400 20~40

Clear cutting area 15 15

or grassland

Selective cutting 2 0.2

area

Forest 1 0.1
Ve VoAN corvrremiiicae e (1)
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&, HEEWRT LR,
Vi=1x20x1="20
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Vy=15x7x3+1x13x3 = 354
V= Vi+ Vy+ V3= 1,078 (m3)
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V = Vi+ Vot Vg = 368 (m3)
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V= Vi+ Vot V3 =52 (m3)
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Photo. 1. Grassland reclamation at original
slope of area for investigation.
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Photo. 2. Examples of sediment control
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Fig. 5.

Sediment conditions of cach sedimentation tanks.

Fig. 6.

Sediment conditions of each debris barriers.
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Fig. 9. Sediment of debris barrier and gradient
of grassland.
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Fig. 10. Sediment of debris barrier and drainage
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Table 2. Estimation of Soil Loss for Each
Small Basins

R -
K \ A
No. | mi s. | ¢ | p
ha/h){(h/m?) (t/ha)
1 6.14 11.23 18.69
2 10.41 16.42 46.32
3 11.05 16.68 49.94
4 41.20 14.83 165.58
5 18.55 3.03 15.23
6 12.01 1 0271 1231 1.00 | 1.00 40.07
7 5.90 6.06 9.69
8 9.04 10.47 25.65
9 32.99 12.70 113.54
10 13.79 8.61 32.17
11 23.21 11.73 73.79
12 17.84 263 12.72
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Fig. 12. Sediment of debris barrier and estimated

soil loss for each small basins.
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Fig. 13. Effects of sand-catch forest (The
forest condition of group I is
better than group II).
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Summary

Soil erosion in reclaimed areas or downstream
sediment transportation often occur when reclaim-
ing sloping land. To protect against this, regula-
tion of reclamation and disaster prevention mea-
sures are taken when developing forests. For
example, sedimentation tanks or debris barriers
maybe constructed to catch and retain the sedi-
ment in the reclaimed area. The capacity of these
facilities are determined from standard designs,
but the effect of sediment contro! by the excluded
stump lines, sand-catch fences, sand-catch forests
and other measures remain unquantified.

In this paper, the actual conditions of disaster
prevention constructed with grassland reclamation
at original slopes are investigated. A rationaliza-
tion of these data for a system of disaster preven-
tion is attempted. Problems of conservation and
disaster prevention are discussed for conditions
with sediment confined by the debris barrier for
each small catchment basin. It is shown that the
gradient of the reclaimed land, the reclamation
rate for the basin, and other factors strongly in-
fluence the sediment at debris barriers. The effect
of sand-catch forest is investigated and their effec-
tiveness is confirmed. The quality of sand-catch
forest is definitely shown to be critically impor-
tant.



