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Fig. 1 Relationship between time series
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Fig. 2 Definition of similarity and nearness between

time series
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Fig. 3 Sketch map of slope movement process
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Fig. 6 Prediction of landslide using S-Curve
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Quantitative prediction of landslide using S-curve

WANG Jian-feng
Institute of Mechanics Chinese Academy of Sciences Beijing 100080 China

Abstract A system method of processing of monitoring data of landslide such as isochronal interpolation technol-
ogy and filtering was at first presented in the paper. Based on the observation and experience summary of land-
slide moving phenomena then the author has suggested a quantitative prediction equation of landslide by mathe-
matic induction. The train of above thoughts was different from that of building general mechanic equations that
are mostly based on debuctive method. A large of observations have shown that the whole process of landslide
moving can be divided into four stages start up accelerate decelerate and end up the characteristic time
point when the accelerate stage turns into decelerate is referred as the occurring time of landslide. The function de-
scribing such relationship of deformation and time was typically Pearl curve that belongs to growth equations. The
authors have found that the S-curve is consistent with general vibration differential equation with single degree of
freedom and having damp that describes viscous-elasticity mechanic system at least in form. The difficult of di-
rectly describing landsliding behavior using viscous-elasticity model existed in identifying mechanic parameters of
landsliding system such as elastic consant and damper coefficient. The difficult is the same as to Logistic differen-
tial equation. However directly using Pearl curve fitting the monitoring data can avoid the difficult and at the
same time obtain the equivalent parameters. The author has also found that there are serious mistakes in some gray
system theory application when identifying the parameters of verhulst equation and input raw data. Based on above
considering a set of spreadsheet template was designed to assist in conducting isochronal interpolation filtering
and S-curve estimating and forecasting. At the end of the paper an example landslide of having been sliding in a
reservoir southwest China with ten-years monitoring data is analyzed in order to show the methodology.

Key words occurrence time of landsliding prediction isochronal interpolation filtering S-curve



