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Landslides and Erosion Control.

Takeo KAwAGUCHT and Senshi NAMBA

Résumé

From June to September in 1954, there were severe rainfalls many times in Shikoku
Island. A significant feature was that the total amount of rainfall during Typhoon No. 12
reached more than 1,000 »w» and caused a number of landslides and landcreeps on the steep
slopes of the central mountain districts. With the aim of discussing the erosion control
plan, we investigated on the spot at the mountain districts in the basins of the Monobe, Iya
and Sakihama Rivers, choosing the most devasted districts, to inquire into the actual state
of denudation and influences of forest and erosion control works on them.

The results of the field observation in each district are summarized as follows:

(1) Monobe district:

Although the topography is steep and the geology shattered by many folds and faults,
the total slide afea was rather small in relation to the severity of the storm. It is a fact
that the weathering figure of bed rock is nonerosible and the condition of land is trained
aginst devastation by usual heavy rainfall, but we must accord due importance to the land
preservational ability of the forest. Forest roots make surface soil so strong that they
protect mountain sides from landslides on a large area, and also resist the enlargement of
slides. Moreover, forest stems have the function of retaining falling stones from slides.
Accordingly, in any future erosion control plan, we must consider protecting the mountain
side and stream from devastation not only by engineering works, but also by conservative
management of forest. Specifically speaking, the following procedures are presented.

As to forest management: Reinforcement of discontinuities on or under soil surface.

Evasion of uniform forest with shallow rooted trees.
Prohibition of timber slide or ground slide that denudes surface soil. Adjustment of
cutting rate according to the degree of danger of landslide.

As to hillside work: Stabilization of unstable debris remaining in landslide area.

Prevention against enlargement of slide which can not be restored naturally.

' As to work along stream: Construction of low dam, revetment or spur to prevent slide
along stream. Installation of check dam to mitigate destructive power of flood water
containing a large amount of sand and stone.

In carrying out the restoration plan of flood damage, it is important to estimate the
influence of denuded area in question upon the whole basin.

(2) Iya district:

Owing to metamorphism in geology, this district is one of the typical landcreep districts

in Japan. Bed rocks are also shattered by faults and weather into impervious clayey soil
which acts as a lubricant when it absorbs water. Though we observed some landslides
proper the same as those in the Monobe district, the control of landcreeps which are slow
movements of soil masses was considered to be the most important problem in this district.

To prevent landcreep, it is effective to drain the ground water out of the creeping area
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and to protect it from scoring stream sides by the construction of a dam at an immovable
point. In this procedure, concrete works for drainage or retaining wall should not be built
immediately on the creepiAng area. However large in scale is the countrol plan against
landcreeps, we must consider not ounly how to stop the movement but also how to utilize
the moving land. Utilization of land as farm or coppice forests is one of the land uses
recommended.

(3) Sakihama district:

The natural conditions such as topography, geology and climate make this basin very
susceptible to devastion. New landslides were not observed but there were many old aged
landslides. The ratio of the slide area to the catchment area is higher than that of any
other basin in Shikoku Island.

Erosion control work has been done ouly at Kanagi slide which expands to as large as
42 cho for about 200 years situated at the uppermost headwater district. Though this slide
is the largest of all in this basin, and a large amount of sand and stone from this slide has
devastated the river bed, it should not be impracticable to restore this slide in the erosion
coutrol plan. When the erosion control plan is established, we must take into account the
influences affected by every landslide upon the whole basin. Regarding hillside work at
the Kanagi slide—almost impossible to plant because of no soil—, it is not advisable to
settle perfectly the total unstable debris within the slide area. In thi§ case, we must
extend utilization of the fan formed downward, and, with economy in mind, build check

dams in order to check the rushing down of a large amount of debris.
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