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Deformation Law for a Landslide in the Three Gorges Reservoir Area Based on Wavelet Analysis
YI Qing lin"2, HU Da ru®2?,DAI Tiarr fan'2, LI Sht gui'-?
(1 Ministry of Education K ey Laboratory of Geological Disaster of Three Gorges Reservoir Area, Yichang 443002, China;

2. Hubei Engineering Research Center of Geological H az ards Prevention, Yichang 443002, China)

Abstract: For a landslide with multiple GPS monitoring locations, only the displacements at a few typical locations were investt

gated and used to represent the overall deformation of the landslide, which often induces different results with the actual condr

tions. In this paper, the surface displacement monitoring data of a landslide in the Three Gorges Reservoir Area were adopted to

obtain contribution rate of each monitoring displacement to the overall deformation, and then to determine the overall displace

ment curve. The mathematical method wavelet analysis was used to derive the overall displacement equation, and thus to analyze

the influence mechanism and cycle of external factors ( rainfall and w ater level) on the landslide deformation. T he results show ed

that the landslide is potentially unstable at present, and the cycle of effects of rainfall and w ater level on the landslide deforma

tion ¢ is about 12 months. T he prediction accuracy of displacement is about 92% using the overall displacement curve. T his

met hod can reflect the stability situation and development trend of landslide accurately and provide references for similar land

slides.
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Fig. 1 Landslide and location of monitoring points
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FT AN [ F8 (A2 T A 22 5K, AT — AN M e AN 2 B
WA PR AR TG DL, 15 S b AR BE BRAT 1138 43, A8 B D0t
P, PRI, DA s mhoLe e S 3R 3 6 A X, ILIET 3,

3

Fig.3 Partition map of volume weight
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Table 1 Statistics of volume weight
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Fig.4 Relationship among accumulative displacement of

landslide, rainfall, and reservoir level( 2005, 42013, 2)
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Fig.5 Wavelet analysis results
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Fig.6 Contour of wavelet transform coefficients
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Fig. 7 Curve fitting results and residual plot
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Fig.8 Comparison of predicted and true values
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Table 6 Calculated results of water balance in each division
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