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Spatial Distribution Pattern of Landslides and Its Influencing
Factors in the Baxie River Basin Based on Fractal Theory
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Abstract: Quantitative study of the spatial distribution and revelation of the distribution patterns
of different types of landslides are of great significance in predicting and evaluating their risk.
Based on the spatial analysis function of ArcGIS and the correlation and box dimensions of fractal
theory, spatial distribution patterns and influencing factors in landslides of different types were
analyzed. The research showed that; (1) landslides in the Baxie River basin can be divided into

164 loess types with an area of 3.21X10° m*, and 85 loess-mud types with an area of 6.05X10°
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m*. (2) Individual associations of regional landslides have multi-scale fractals. Loess landslides
and loess-mud landslides have thresholds on scales of 8 km and 12 km, respectively. Individual
landslides have different degrees of spatial correlation at any scale smaller or larger than the
threshold scale, and the degree of spatial correlation and aggregation of loess landslides are al-
ways higher than those of loess-mud landslides. Area distribution box dimensions of loess-mud
landslides are greater than those of loess landslides, indicating that loess-mud landslides have a
wider distribution area and more complex distribution characteristics. (3) Analysis of influencing
factors showed that the formation lithology and slope angle exert the biggest influence on the dis-
tribution patterns of regional landslides, followed by ravine density. Formation lithology and its
combination directly determine landslide type and the complexity of the distribution of the land-
slide area. Distribution gradients of different types of landslides are not the same. Although the
degree of undulation has an important impact on the development of landslides, it has less influ-
ence on the quantity and area distribution of both types of landslides.
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Fig.1 Location of study area and distribution of landslides
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Fig.2 Distance distribution of each pair of landslides
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Fig.3 Determination of the correlation dimension for landslide distance
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Fig.4 Determination of the box-counting dimension for spatial distribution of landslides area
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