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Fig.1 Structural sketch of the study area
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Fig.2 Schematic diagram of Shuping landslide plane

morphology in Shuping landslide
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Tab.2 Results of overall trend discrimination
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Tab.3 Results of trend discrimination by stages
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Tab.4 Preliminary prediction results

EMRAM/A R/ mm B/ mm X RZE/ %
44 2193.8 2131.72 2.83
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48 2246.5 2175.96 3.14
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Tab.5 Optimization results of hidden layer node numbers
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Tab.6 Prediction results of ZG88 monitoring point

SFLA — GRNN #571

v g, R "
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mm %o mm %o
44 2193.8 2136.10 2.63 2153.87 1.82
45 2223.4 2170.26 2.39 2 185.82 1.69
46 2226.6 2168.49 2.61 2 183.40 1.94
47 2232.8 2177.20 2.49 2 194.40 1.72
43 2246.5 2194.38 2.32 2209.43 1.65
49 2235.17
50 2248.72
51 2271.28
52 2294.15
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Tab.7 Prediction results of ZG89 and ZG90
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49 340.28 121.26
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51 353.29 133.27
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Tab.8 Comparison of prediction results of different models
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Analysis of the deformation trend of landslides in the accumulation
layer on the bank of Three Gorges Reservoir area

MIAO Yuanliang, ZHANG Shukun, MENG Chao
(Shandong Water Conservancy Group Co. , Lid. , Shandong Jinan 250014, China)

Abstract ; In order to accurately grasp the deformation and development laws of landslides in the accumulation la-
ger on the bank of the Three Gorges Reservoir area, the authors conducted a comprehensive study on landslide de-
formation trends using the rescaled range method, grey model and optimized generalized regression neural net-
work , based on the landslide deformation monitoring data. The research results show that the Hurst exponent of
each monitoring point is greater than 0.5 in the landslide deformation trend discrimination results, indicating a
continuous increasing trend of landslide deformation. In the deformation prediction results, with the continuous
optimization and combination processing of the GM (1,1) — SFLA GRNN model, the prediction accuracy has
been significantly improved, indicating that the model construction process is reasonable. Besides, its prediction
shows that landslide deformation will continue to increase. The average relative error of the obtained prediction re-
sults is between 1.76% and 1.82% , and the training time is between 52.21 ms and 57. 23 ms, which has a bet-
ter prediction effect. Then, BP neural network and support vector machine were introduced for analogical predic-
tion. The results show that the GM (1,1) — SFRA — GRNN model has relatively higher prediction accuracy and
faster training speed compared to BP neural network and support vector machine. Comparing the results of land-
slide deformation trend discrimination and the results of deformation prediction, the authors found that landslide
deformation will continue to increase without convergence trend. The necessity of landslide prevention and control
is significant, and the rationality of the two analysis methods is mutually supported, providing certain theoretical
support for landslide prevention and control.

Keywords : reservoir bank landslide; rescaled range method; deformation prediction; trend analysis
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