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Displacement-based fuzzy integral method for multi-model
comprehensive forecast of landslide-approaching time
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Abstract; The occurrence of landslide is uncertain. In view of the existing problems that the results of the predic-
tions of different displacement-based landslide-approaching time models have great differences from each other and
it is difficult to choose the optimal model for a certain type of landslide, this study utilizes the advantage of fuzzy in-
tegral on handling objective evidence and subjective expectation for the experiments, and selects seven occurred
landslides, to do the landslide-approaching time prediction study. Three displacement-based prediction models, i.
e., Verhulst, Verhulst inverse-function and f-bounded models were used respectively in the tests. First, The fuzzy
density of each predicted model was obtained through calculating the models " membership grade, and then the
multi-models comprehensive prediction was realized based on the fuzzy integral fusion method. Results indicated
that the fuzzy integral method improves the known landslides” prediction accuracy, and the forecast time of each
landslide is within 15 days before the actual occurring time.
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Fig.1 Characteristic curvs of Verhulst forecast model and its inverse function
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Table 1 Basic information of landslides
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Table 2 Observation data and prediction results of commonly used models
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Fig.2 Membership function of prediction model
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Table 3 Membership of models
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