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Fractal of Slope Failure Size-Number Distribution
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Abstract

A new method to describe the regional characteristics on slope failure size-number distribution is proposed in
terms of its Fractal properties. :

The investigation area was 26.5 km (N-S direction) long and 1 km (E-W) wide through Misumi Town in
Shimane Prefecture, in which psammitic and pelitic schists of Sangun Metamorphic Rocks are mainly
distributed. Slope failures investigated occurred in the morning of the 23th in July 1983 by heavy rainfall concen-
trated in Misumi and Masnda areas. The relationships of the failure size (maximum width)-number distribution
and the amount of rainfall, geographical, geological and botanical properties were investigated.

The results are summarized as follows.

1) The failure size (wider than 15 m)-number distribution showed Fractal Distribution.

2) Coefficient D (Fractal Dimension, tangent of approximated line on the log-log graph.) is a parameter

that indicates the ratio of the number of small/large failures. D in the whole investigated area was about
3.3 and varied with geology and vegetation ; D was higher in the psammitic schist area than in the pelitic
schist area, and was higher in the area of needle-leaf tree woods than in that of broad-leaf tree woods.

3) Dand D' (Fractal Dimension of the contour line in the investigated area) had positive correlation, but D

was not influenced by the amount of rainfall that caused the investigated failures.

4) Coefficient o, (number of failures wider than 1 m per 1 km?) is a parameter that indicates the slope in

stability and was influenced by rainfall, geology, and vegetation.

5) The Fractal properties on slope failure size-number distribution could be used for the prevention of slope

disasters, estimation of erosion volume, explanation of variety of failure type.

(Masuda : 25/, Misumi Town : =FEBJ, Sangun Metamorphic Rocks : =ZEEE)
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Abstract

We measured the ground inclination movement, moisture content, and amount of rainfall on a valley-head slope
and a side slope along the valley on the northern side of Tsukuba Mountain, and elucidated the process and role of
soil creep in debris slide generation. Soil creep usually occurs during and after rain. The amount of creep caused by
one rainfall has a positive correlation with the amount of rain and increase in soil moisture. For the valley-head
slope, soil creeps down and accumulates at the bottom bottleneck part of the head hollow, in which soil is compressed
and forms a wavy landform. The lower end of the head hollow gradually becomes steeper and unstable. Side slopes
along a valley-head slope show differences in topsoil thickness and creep speed between sections near and below a
Imick line. The amount of soil creep per year is larger in a section near a knick peint than that below it. Soil gradually
concentrates directly below the knick point, and the slope becomes steeper and unstable. The total amount of soil
movement in 1 year was several millimeters for both the valley-head and side slopes. This means several liters/year of
soil squeeze out for every slope section of 1 m in width, This value is similar to the general speed of erosion caused
by debris slide (mainly topsoil failure, or shallow landslide) in Japan. Furthermore, neither surface erosion nor
internal erosion has been observed in this site. Soil creep seems to carry most of the debris to places where debris
slides will occur in this site. Soil creep prepares future debris slides and dominates the cycle of debris slide as well.
© 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction topsoil failure, i.e. a shallow landslide in which the
debris is mainly composed of topsoil).

This study investigates the process of soil creep Most of the land in Japan is mountainous.
by monitoring slope movements in Japan. The Geologically, the Japanese Islands belong to a
objectives are to elucidate the formation process mobile belt with many faults, cracks, and volca-
of unstable slopes and to understand the detailed noes. Earthquakes are very frequently generated.
characteristics of sites prone to debris slide (or Climatically, Japan belongs to a monsoon region

and receives a lot of rainfall during the Bai-u

* Corresponding author. (rainy season in Japanese) and typhoon seasons.

E-mail address: ya-sasa@pwri.go.jp (Y. Sasaki) These rains and earthquakes frequently cause mass
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