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The mechanism of shallow landslide in the headwater basin of the Tama River

Makoto Hayashi

Abstract

The pufpose of this study is to examine the influence of forest type (ordinary
artificial forests of Larix leptolepis Gord consists of various age and natural
forests) and age of the tree on shallow landslide from the case of distribution
of shallow landslides at the water resources forest in the upper stream of Tam
a river. Forest policy was also considered, because it is determinant factor of
forest type.

The spatial frequency of shallow landslide, geomorphological conditions, and
characteristics of forest cover are examined from aerial photographs taken 8
times between 1959 and 1996, and 1/5,000 topographic map, and the inventory
of the water resources forest. Geecmorpholegical conditions were evaluated from
topographic index (F) of susceptibility to shallow land sliding, and from landf
orms classification of each shallow landslides

There were 571 shallow landslide occurred the period from during 1959 to 1996
in the study area. There was only little difference in the geomorphological con—
ditions of shallow landslides between artificial forests area and natural forests
area. Consequently, forest type and age are important factors in the occurrence
of shallow landslides in the study area.

Spatial frequency of shallow landslides in artificial forests area in which
tree age is younger than 20 years old was 5 times higher than natural forests
area. However, spatial frequency of shallow landslide in artificial forests area
in which tree age is older than 51 years old was less than natural forests area.
Therefore, it is seems that the frequency of shallow landslide decreases with
forest development. Since soil binding power of tree roots increase with forest
development. It is likely that change in frequency of shallow landslide corre-
sponds to that in soil binding power of tree roots

Japanese government proposed a reforestation plan in 1956 and both wood



extraction and reforestation were taking place in this area. Frequency of shallow
landslide will decrease in the future, because wood extraction and reforestaction
finished in 1984. Artificial forest area in which tree age is younger than 20
years old was dominated from early 1960s to the mid-1980s, and severe shallow
landslide occurred. From late 1980s, younger forest area decreased with corre-
spondence to the end of wood extraction. In mid-2000s, all artificial forests
are older than 21 years old in the area, and thus occurrence of shallow landslide

will further decrease in the future.
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