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Fractal characteristics of gully erosion for gas pipelines crossed alluvial fan

LYU Qingfeng' ,WANG Qingdong' ,GUO Xuan®, WANG Shengxin’ ,MA Bo',JIANG Lusha'

(1. Key Laboratory of Mechanics on Western Disaster and Environment Mechanics , Lanzhou University ,
Lanzhou ,Gansu 730000, China ;2. College of Mathematical Sciences ,Nanjing University of Technology,
Nanjing , Jiangsu 211816, China ;3. Geological Hazards Research and Prevention Institute ,
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Abstract; Gully erosion is one of the important geological disasters in gas pipeline across the alluvial fan.
Through the analysis by ArcGIS, combining with field investigation of gas pipeline engineering, drainage
threshold was determined, and information from DEM of study area was extracted, such as distribution
situation of slope, gully network, watershed zone. Further more, statistics and analysis of the variable
dimension fractal relationship between the number (N) of alluvial fan flows and slope (p), gully length (L),
as well as watershed area (s) were conducted. The results show that it is in second-order cumulative total
fractal distribution between gully erosion and slope (p), gully length (L), and the fractal dimension value D,
=1.35>D, =1.23. It indicates that the influence of slope(p) on the gully erosion is higher than the gully
length (L). It is in one-order cumulative total fractal distribution with watershed area (s), and the value of
fractal dimension (D, =0.39) is small, so watershed area is weak to the gully erosion. The conclusion can
provide reference for the main inspection area of pipeline crossed alluvial fan in operation period.
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