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A multi-point model for background value optimization and its
application to landslide deformation prediction
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Abstract; Landslide deformation is a highly complex and nonlinear process. Single point forecasting models
which is used frequently don’ t make full use of relevant information of each deformation monitoring points and
can’ t reflect the integrated deformation regularity of landslide. Multi-gray model can play an integral positive
role between a number of interacting monitoring points and reflect the slope of the deformation conditions more
completely and comprehensively. Taking a landslide in the Three Gorges reservoir area for the study, six
monitoring points on the surface of slope are analyzed by clustering, putting three points of highly correlated
with each other into the multi-point model. In terms of the defect of background value in the traditional multi-
point grey model, a multi-point model based on background value optimization be introduced into this paper.
The results shows that, compared with the traditional gray model, the background value optimized gray model
is ideal for solving the landslide overall deformation prediction under conditions of poor information.
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Fig.1 Plane figure of landslide primary deformation
zone and monitoring points
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Fig.2 Relationship of levels accumulative displacement of landslide-monthly
rainfall-reservoir level (2006 -3 ~2011 -12)
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Table 1 Correlation coefficients of monitoring points

A R AL A B C D E F
A 1.000  0.982  0.783  0.988  0.441  0.303
B 0.982  1.000  0.815  0.977  0.445  0.313
C 0.783  0.815 1.000 0.764  0.555  0.474
D 0.988  0.977 0.764  1.000  0.437  0.271
E 0.441  0.445  0.555  0.437  1.000  0.545
F 0.303  0.313  0.474  0.271  0.545  1.000
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Table 2 Actual measured data sequence of monitoring points 0 (1) +4 -'g = [69.0082 85.5453 86.1390] T
AF B/ 580 (13) 78— Y S0 72 91 0 L0 0
/i = A =B =D - 511 6,11 5.51 -
2006 -6 5.11 6.11 5.51 12.72 15.40 14.28
2007 -6 8. 06 9.83 9.39 25.54 31.33 29.70
2008 -6 12.08 15.05 14. 39
2009 -6 18.78 23.26 23.22 XM - 43.66  53.80  52.01
2010 -6 21.91 27.19 27. 04 65.79  81.21 79. 35
2011 -6 26. 54 32.76 32.86 92. 04 113.68 111.73
2012 -6 31.88 39.37 39.79 123.36  152. 45 150. 35
2013 -6 36. 64 45.23 45.52 : : :
. % . i -160.97 199.00 196.71-
3 ARSI B4 — Ik & 2 L (6) . = . \ . . , .
(7)&ﬂgﬁ“/iﬁu;ﬁfﬁ”*&z’é A (0) RUR 0 (14) 365, 11 3 A0 3250 8
RIEE as == N 5 N N S
* e B BLA A R BTG X (£3) . T RIER AT

~16.8132 20.0290 -6.3220

A=| —18.8203 23.5242 -8.1677

-25.1482 28.7313 -8.2632
B=[5.4266 5.8212 6.8249]"

3 BERERKHSEREERGTNESIUELR

Table 3 Comparison between the results from optimization multi-point model prediction and those from actual measurement

(H 22 56 K A0 2R GERE T 1) DB, 3z FH AR [R] 19 5L 4
Bt Fe 50 73 ) S S AR B8 2o a5 KRR B % R GM( T
D) BT U5 S T 45 2R WL 4.

H 1/ S {E/ dm LA K BAE/ dm 5% 25/ dm

iF-H A B D A B D A B D

2006 - 6 5.11 6.11 5.51 5.11 6.11 5.51 0.00 0.00 0.00
2007 -6 8.06 9.83 9.39 7.61 9.29 8.77 0. 45 0.54 0. 62
2008 - 6 12.08 15.05 14.39 12.82 15.93 15. 42 -0.74 ~0.388 -1.03
2009 - 6 18. 78 23.26 23.22 18. 12 22.47 22.30 0. 66 0.79 0.92
2010 -6 21.91 27.19 27.04 22.14 27.41 27.35 -0.23 -0.22 -0.31
2011 -6 26. 54 32.76 32.86 26.25 32.47 32.38 0.29 0.29 0. 48
2012 -6 31.88 39.37 39.39 31.32 38.77 38.62 0.56 0. 60 0.77
2013 -6 36. 84 45.53 45. 42 37.61 46.55 46. 36 -0.77 -1.02 -0.94

ST o 0.398
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Table 4 Comparison between the results from traditional multi-point and single-point model prediction and actual measurement

H i1/ 2 WAL FAE / dm 5% 2 /dm B SRR TN {E/ dm F%22/dm
F-A A B D A B D A B D A B D
2006 -6 5.11 6.11 5.51 0. 00 0. 00 0. 00 5.11 6.11 5.51 0 0 0
2007 -6 7.67 9.37 8.84 0.39 0. 46 0.55 9.84  12.19  11.8 -1.78  -2.36 -2.41
2008 - 6 12.85  15.98  15.46 -0.77 -0.93 -1.07  12.74  15.78  15.41 -0.66 -0.73 -1.02
2009 - 6 18.65  23.15  23.06 0.13 0.11 0.16  16.48  20.41  20.12 2.3 2.85 3.1
2010 -6 22,06 27.28  27.30 -0.15 -0.09 -0.26 21.32  26.4 26.28 0. 59 0.79 0.76
2011 -6 25.19  31.12  30.95 1.35 1.64 191 27.59  34.14  34.32 -1.05 -1.38 -1.46
2012 -6 30.20  37.33  37.02 1.68 2.04 2.37  35.69  44.16  44.82 -3.81  -4.79 -5.43
2013 -6 37.09  45.89  45.55  -0.25 -0.36 -0.13  46.18  57.13  58.53 -9.34  -11.60 -13.11
T AR o 1.016 21.120
DIWEIN A5 A SR, 22 ) 1 HL 3 oA 78 350 il £ 5 FEORTERAR AN 2011 A K 2012 AF () $0LA K TN gk 2=
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Fig.4 Comparison between actual measurements and

prediction curves of 3 models of the point A
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