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Fig. 1 Spatial distribution of loess landslides on different scales in Loess Plateau
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Fig. 2 Locations and photos of typical loess landslides in Loess Plateau
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Tab. 1 Data sources of landslides investigation and interpretation in Loess Plateau
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Fig. 3 UAV field survey and remote sensing interpretation sites of loess landslides in Loess Plateau
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Fig. 4 Technical roadmap for this study
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Fig. 5 Schematic diagram of typical loess landslide's characteristic
N 5 parameters interpretation
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Fig. 6 Statistical analysis of loess landslides sample data
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Fig. 7 Loess landslides development under different topographic factors
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The influence of terrain on loess landslides in Loess Plateau
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CAO Mingming', WANG Jiading*’, WANG Xingang™’

(1. College of Urban and Environmental Sciences, Northwest University, Xi'an 710127, China; 2. Shaanxi Key
Laboratory of Earth Surface System and Environmental Carrying Capacity, Northwest University, Xi'an 710127,
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Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China; 5. State Key
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Abstract: The lack of high-resolution terrain and image data has become a major bottleneck
for geoscientists to study surface phenomena, features and processes. In recent years, the
development of low-cost UAV equipment and photogrammetric technology makes it possible
to obtain high- resolution data in the field of geoscience, which has greatly improved the
accuracy and efficiency of geological disaster field survey and disaster cataloging. In this study,
a database including 307 loess landslides was constructed through field investigation of UAV
and remote sensing image interpretation. On this basis, through digital terrain analysis (DTA)
and mathematical statistics, we summarize the distribution rule of loess landslides sample data,
discuss the influence of terrain on the distribution of loess landslides is discussed, describe the
influence of the relative height difference of terrain on the longest sliding distance, landslide
perimeter, and landslide area, and propose formulas for quickly estimating landslide scale
based on traditional empirical formula fitting. The results show that: (1) There are obvious
regularities in the scale-frequency distribution of landslides. The frequency of loess landslides
with different maximum lengths, maximum widths and perimeters shows a positive skew
distribution, while the frequency distribution of landslides with different areas presents a power
function pattern. (2) Terrain plays a significant role in controlling the development of loess
landslides. The quantity of landslides on slope units with different height differences, average
slopes, slope forms varies greatly. (3) The fitting curves of the relative height difference and the
longest slipping distance, or landslide's perimeter, or landslide's area follow the power law
distribution well. However, the fitting effects of different terrain areas are different. The loess
hilly area has the best fitting effect, followed by the whole Loess Plateau, and the loess
tableland area is the worst. (4) The rapid prediction models of loess landslide scale established
in this study provide empirical formula support for landslide investigation.

Keywords: high resolution; terrain; loess landslides; Loess Plateau



