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Application of Verhulst model in landslides prediction

HUANG Jing-tao

(School of Water Resources and Environmental Engineering, East China Institute of Technology, Nanchang 330013, China)

LI Jin-xuan

Abstract: Verhulst model has been widely used in landslide forecasting since it was proposed. The
traditional Verhulst model and Verhulst inverse function model have been verified in many well-known
landslide data at home and abroad. Comparatively, the prediction effect of the traditional Verhulst model is
better. However, with the deepening of the research, it is found that both of the two traditional models
have false positives, which are improved and innovated continuously. The Verhulst model is optimized and
improved in original value, background value, criterion, operation method and other aspects, while the
Verhulst inverse function model is simply optimized in initial conditions and calculation method. According
to the current optimized and improved models, the gray Markov Verhulst dynamic model has the highest
prediction accuracy and the strongest applicability in the Verhulst model. However, the improvement of
Verhulst inverse function model is relatively undeveloped, and its applicability and prediction accuracy
need to be considered.
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Fig. 1 Curves of displacement and velocity of Verhulst

prediction model over time
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Table 1 Displacements of B3 point of Xintan landslide /mm

S0 1 H 2 A 3A 1A 5H TH 8 A 9 A 10 A 11 A 12 A
1978 13.3 16.7 20.5 24. 8 28. 8 43.4 60.5 66. 5 75.0 77.6 77.8 87.8
1979 89. 4 93.3 98. 2 99.7 104. 4 115.5 126. 4 149.9 302.0 367.0 404. 5 412.7
1980 427.9 437. 8 442. 4 451.4 456. 4 471. 4 520.4 588. 4 688. 4 690. 1 721.8 723.9
1981 731.4 739.1 T47.5 762.7 775.2 784.0 788. 2 791.1 817.1 819.1 824.1 832.1
1982 837.1 840. 6 848. 1 926.1 1047.7 1096.3 1117.8 1254.0 1504.8 1747.8 1823.6 1895.1
1983 1995.8 2024.5 2056.4 2087.6 2119.7 2148.5 2277.9 2430.0 2582.1 2734.2 2886.3 30381
1984 3190.5 3342.6 3494.7 3646.8 3798.9 3951.0 4188.7 4521.7 4673.5 5195.6 5467.3 5705.0
1985 5863.3 6012.7 6177.2 6304.5 6 686.2
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Fig. 2 Comparison diagram of fitting effects of four

models displacements of B3 point of Xintan landslide
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Fig. 3 The character curves of Verhulst model

and its inverse function
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