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Tab. 1 Impact factors classification of mountain slope resilience
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Fig. 1 The thematic layers of resilience assessment factors
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Tab. 2 Correlation coefficients of impact factors
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Damage Resistance Mapping of Mountain Slopes Based on Geospatial Big Data Mining

SUN Deliang"**, WU Jianping"?, WEN Haijia*

(1. Key Laboratory of Geographic Information Science, East China Normal University;
2. School of Geography Science, East China Normal University, Shanghai 200241
3. College of Geography and Tourism, Chongqing Normal University, Chongqing 401331
4. School of Civil Engineering, Chongqing University, Chongqing 400045, China)
Abstract: [ Purposes |Due to the insufficient ability to resist deformation and damage, disasters often occur at mountain slopes. How-
ever, a method of assessing the ability of mountain slopes to resist deformation damages is still not available. [ Methods] Therefore,
using typical example, this study mainly focuses on developing a mapping model for the damage resistance of mountain slopes. To
be specific, 13 assessment factors were firstly selected as the evaluation factors for the mountain slope damage resistance, which are
the elevation, aspect, normalized difference vegetation index, slope position, microtopography, lithology, slope gradient, curva-
ture, type of slope, distance from roads, distance from waters, distance from faults, and average annual rainfall. Afterwards, a
geospatial database was built to assess the damage resistance of mountain slopes by combining 638 historical landslides in the study
area. Meanwhile, 70% of the disaster and non-disaster zones in the geospatial databases were randomly selected as the training data-
set, and the remaining 30% were used as the validation dataset. Besides, logistic regression model training was performed for the
sample dataset, which contributes to the simulation analysis of the damage resistance of mountain slopes throughout the study area.
Finally, the simulation results were classified into 5 resilience classes: low, relatively low, medium, relatively high, and high.
[Finding ]It should be noted that low and relatively low resilience zones accounted for only 19. 45% of the total area but 70. 68 % of
the historical disasters. Whereas the relatively high and high resilience zones accounted for 64.17% of the total area and only
13. 68% of the historical disasters. In addition, an examination based on the receiver operating characteristic curve showed that the
area under curve values of the training dataset, validation dataset, and regional simulation results were 0. 876, 0.867, and 0. 873,
respectively. It is found that over the last 1.5 years, the 10 deformation damage locations were mainly distributed in the relatively
low and low resilience zones. [ Conclusions ] Thus it can be concluded that the present assessment model for damage resistance of
mountain slopes based on a data mining analysis of historical data has high stability and reliability in the assessment of mountain
slope damage resistance.

Keywords: mountain slopes; damage resistance; geospatial data; data mining; logistic regression model
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