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Studies on Characteristics of Variation
in the Slope Movement by Landslides

using Time Series Analysis

Shigeru OGAWA and Shinya HIRAMATSU

Summary: The slope movements in ground by landslides are accompanied with the irregular movement
which takes place off and on, therefore the values of the slope movements are largely scattered in time
and the characteristics on the slope: movements by landslides can not be known exactly.

Therefore, in present, the analysis of the variation on slope movements is mainly based on the
qualitative characteristics on it.

We regarded the slope movements as the synthetic movements, which were composed of the trend,
periodical movement and irregular movement to treat the variation quantitatively, and meaned to clear
up the properties on the slope movements.

And the relationship between the slope movements and the precipitation was obtained using the cross-
correlation analysis and the cross-spectrum analysis.

The ten days cumulative maximum inclined angle which was measured using tilting gauge, was used
as the values of slope movements. This method was applied to the slope movements on Tatsukawayama
landslides in Ehime prefecture.

The results may be summarized as follows:

1) The trend property detected by the trend index method indicated that the slope movements by the
landslides were gradually decreasing.

2) The periodical movements had a one-cycle-per-year periodical property.

This landslides area was divided into three blocks by further short term periodical variation properties.
And the persistency of the slope movements was showed about two months by the correlograms.

3) The results of the power-spectrum analysis showed that the slope movements in this area were composed
of the dominant one year periodical movements, one a two months periodical movements and the
irregular movements.

4) The results of the cross-correlation analysis showed that the amount of the slope movements was

great in the rainy season (from June to September) and was less in the dry season (from December
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to March).
These results can be used to predict of the tendency and the periodicity on the long-term slope

movements.
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