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Fig.1 Evolution scheme of three deformation phases of landslide
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Fig. 2 Deformation curves of Jimingsi landslide in Zigui, Hubei Province
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Table 1  Experimental data of Jimingsi landslide in Zigui,
Hubei Province
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Fig. 3 Accumulative acceleration curves of Jimingsi landslide in

Zigui, Hubei Province
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Table 2 Experimental results
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Fig.4  Accumulative acceleration curves of seperate landslide
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Fig.5 Critial sliding stage division of Jimingsi landslide in

Zigui, Hubei Province
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Identification Index of Landslide Evolution
Stage Based on Association Rule

Liu Xiaoshan, Luo Wengiang, Li Fei'ao, Huang Li

(School of Mathematics and Physics,China University of Geosciences, Wuhan 430074 ,China)

Abstract: Landslide generally experiences three phases including initial deformation, uniform deformation
and accelerated deformation. Precise classification of these three phases is the base for landslide forecast.
Based on a large amount of monitoring data of landslide evolution from initial deformation to instability
failure phase, using association rules of data mining, correlation of cumulative displacement, cumulative
acceleration and evolution phases of landslide deformation are revealed by classical Apriori algorithm. And
it is found that there is a high correlation between the rule of landslide evolution and the variation charac-
teristics of accumulative acceleration. Once the landslide changes from initial deformation into uniform de-
formation phase, or from uniform deformation into accelerated deformation phase, there is a corresponding
threshold. That is to say, the accumulative acceleration shows completely different characteristics before
and after the landslide getting into other phases. Taking Jimingsi landslide as an example, accumulative
acceleration is taken as a stage division index for landslide evolution and division threshold is obtained.
Then the correlation between them is analyzed by association rule. This index is applied well as well to
other cases of landslides. Therefore according to this indicator, automatic stage division of landslide evolu-
tion is expected to achieve for disaster prevention.

Key words: landslide evolution; association rule; accumulative acceleration; stage division



