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Gauss —Newton Method and Its Application in Parameter
Optimization of Landslide Prediction Models

LI Xiwrzhen"?, KONG Jrming’, WANG Cheng-hua’
(1. College of Civil Engineering, Southwestern Jiaotong University, Chengdu, Sichuan 610031, China;
2. Chengdu Institute of Mountain H azards and Environment, Chinese Academy of Sciences, Chengdu, Sihuan 610041, China)

Abstract: In estimating parameters of norrlinear models for landslide prediction, the traditional method is to
develop into Taylor series at the parameter approximate value and only obtain one item, and then handle by
linear model. Because of ignoring the items of two steps and above two steps in linearization, model errorwiu
occur inevitably. By introducing Gauss —Newton method and taking Saleshan landslide for an example,
Gauss —Newton method is used to optimize parameters of the two norrlinear models on the basis of establis
hing grey GM (1, 1) model and Verhulst model of the landslide. Results indicate that the prediction precision
of the two models after optimizing parameters is obviously higher than that of the models before optimizing
parameters. So, it is an effective and feasible method for improving landslide prediction precision to use
Gauss —Newton method to optimize parameters of noimrlinear models.
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1 Verhulst
Verhulst Verhulst / m
/m / m 1 2 3
198503 0.048 0 0.048 0 0.048 0 0.048 0 0.048 0
198504 0.0250 0.023 1 0.025 4 0.026 1 0.026 3
198505 0.0480 0.033 9 0.038 5 0.039 8 0.040 3
198506 0.070 0 0.049 6 0.057 9 0.060 3 0. 061 2
198507 0.1200 0.072 0 0.086 2 0.090 2 0.091 6
198508 0.1500 0.103 1 0.1259 0.132 2 0.134 3
198509 0.170 0 0.145 2 0.179 5 0.188 4 0.191 0
198510 0.270 0 0.199 6 0.247 0 0.257 9 0. 260 2
198511 0.3000 0.265 5 0.323 7 0.334 2 0.334 6
198512 0.4100 0.338 0 0.398 4 0.403 6 0.399 6
0.017 1 0.003 3 0.003 1 0.003 0
0.046 2 0.020 2 0.019 6 0.019 5
0.8511 0.988 8 0.989 6 0.989 6
a 0.397 5 0.430 7 0.440 0 0.443 6
0.081 9 0.097 5 0.105 7 0. 111 1
2 GM(L, 1)
GM(1,1) GM(1,1) /m
/m / m 1 2
198503 0.0480 0.0480 0.0480 0.048 0
198504 0.0250 0.0497 0.048 5 0.047 9
198505 0.048 0 0. 065 3 0.063 4 0.062 8
198506 0.0700 0. 0859 0.0829 0.082 2
198507 0.1200 0.1130 0.108 4 0.107 6
198508 0.1500 0.148 5 0.1418 0.140 9
198509 0.1700 0.1954 0.1854 0.184 4
198510 0.2700 0.2569 0.242 4 0.241 5
198511 0.3000 0.3379 0.3170 0.316 1
198512 0.4100 0.444 4 0.4145 0.413 9
0. 004 6 0.002 5 0.002 4
0.024 1 0.017 6 0.017 4
0.961 8 0.9916 0.991 7
a -0.2739 - 0.2682 0.269 5
u 0.0300 0.029 4 0.028 8
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