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Study of landslide deformation prediction based on gray model-evolutionary
neural network model considering function of environmental variables

CAO Yang-bing, YAN E-chuan, XIE Liang-fu
(Faculty of Engineering, China University of Geosciences, Wuhan 430074, China)

Abstract: Landslide deformation prediction has significant practical value that can give the guide for preventing the disaster and
protecting the people’s life and property safety. Form the point of system theory, the displacement time-series can be divided into
trend item and deviate item. Combined with rheological theory of rock and soil and principle of time-series, these two items can be
researched based on deep research of main environmental variables that have obvious influences on landslide deformation. The trend
item of displacement time-series can be extracted by grey system model. Evolutionary neural network, constructed by combining
genetic algorithm and artificial neural network, can be used to construct the nonlinear relationship between main environmental
variables and deviate item. According to creep stage and deformation response to the environmental variables, the comprehensive
model must be changed in real time. So the dynamic gray model-evolutionary neural network prediction model of landslide
deformation can be constructed by this train of thought. Applying this thinking and method into research of some landslides in the
Three Gorges reservoir area, the validity and practical value of this model can be demonstrated. And it also shows that the dynamic
prediction of landslide deformation is very crucial.
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Fig.1 Flow chart of constructing dynamic GM-ENN model
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Fig.2 Relationship among landslide accumulative
displacement , rainfall and reservoir water level
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Table 1 Table of environmental variables information, monitoring displacements and model predicted
displacements of a landslide in Three Gorges reservoir area
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ppp oM B ﬁig, i ﬁgﬁﬁ ZQ #%m%ﬁmeﬂ, —
fmm fmm B BERRL  WERTHE REEAKR BOKEIE  BOTLE BAKEE
/mm Jmm /m % /mm  Amm/d) /m /m (m/d) (m/d)
1 14 1.40
2 6.5 1.67 482 4.88 6.55 0.78 112.5 355 146.09 1.75 0.57 0.58
3 7.8 2.00 5.80 5.76 776 055 157.0 426 145.94 1.15 0.39 0.09
4 8.5 238 6.12 6.22 8.60 1.25 95.6 312 155.86 9.65 1.16 0.09
5 112 284 8.36 9.33 12.17 8.64 48.1 22.1 155.78 0.43 0.12 0.1
6 139 338 1052 9.9 1337 382 202 18.8 155.64 038 0.13 0.06
7 14.1 4.02 1008 1053 1455 322 117 8.1 155.44 1.33 0.08 0.14
8 152 478 1042 1030 1508  -0.79 7.1 52 154.13 1.64 0.15 0.1
9 155 5.67 9.83 9.17 1484 426 60.4 282 153.50 0.77 021 0.09
10 157 672 8.98 8.91 1563 046 107.1 354 153.63 247 1.00 0.88
11 180  7.94 1006 1017 18.11 0.60 73.0 406 150.70 5.05 0.42 0.80
12 182 9.36 8.84 8.83 18.19 0.3 161.4 443 146.78 2.12 0.39 0.61
13 194 1101 8.39 8.36 1937 0.6 248.1 527 145.92 0.91 0.65 027
14 200 1290  7.10 722 2012 0.61 168.6 52,0 145.91 0.76 0.57 0.30
15 28 1507 773 777 22.84 0.17 110.6 469 147.80 2.59 2.43 0.45
16 246 1753 7.07 722 2475 0.63 1118 283 164.00 13.77 2.05 0.30
17 355 2030 1520 1504 3534 044 24.1 112 172.79 732 2.05 0.25
18 434 2338 2002 1967 4305  -0.80 133 9.8 170.65 1.39 0.05 021
19 444 2678 1762 1742 4420 045 7.6 5.6 169.33 0.46 0.07 0.14
20 461 3047 1563 1564  46.11 0.02 17.1 123 168.83 3.86 0 0.35
21 483 3443 1387 1383 4826  —0.09 537 236 164.72 425 0 028
2 582 3863 1957 1960 5823 0.05 106.5 492 161.21 1.43 0.43 0.52
23 613 4301 1830 1838 6139 0.14 190.9 62.5 159.43 8.96 0.15 0.64
24 731 4750 2560 2559 7309 0.2 2050 1002 149.93 4.69 038 0.56
25 750 5204 2296 2305 75.09 0.12 511 36.8 146.41 1.40 0.49 0.67
26 765 5655 1995 1991 7646  -0.05 185.1 436 152.79 7.95 2.97 1.08
27 800 6097 1903 1886 7983  -021 123.9 412 156.65 1135 1.91 0.43
28 810 6522 1574 8096  -0.05 50.8 24 170.92 1342 1.06 0.02
29 830 6926 1348 8274 032 18.4 125 171.43 0.75 0.18 0.12
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