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Selecting Fragmentation Fractal Scaling Range for Typical Eolian
Loess-paleosol in Liaoning, China

SUN Zhongxiu, WANG Qiubing’
(College of Land and Environment, Shenyang Agricultural University, Shenyang 110161, China)

Abstract: Based on the theory of fragmentation fractal dimension, particle size data of 837 loess samples from LOP (the
lower part of Chaoyang section) in Liaoning were analyzed using linear regression and piecewise linear regression to select
appropriate scaling range for loess in this area. For the single fragmentation fractal dimension, values of fractal dimensions (Dr)
are between 1.446 and 2.027 with determination coefficient more than 0.900. The scaling range of 0.1-54.4 pm was determined.
While two scaling range of 0.1-7.64 um (F,) and 7.64-54.4 um (F;) were obtained by a cutoff of 7.64 ym = 1.21 pm
(CV=15.870%) using piecewise linear regression. The high coefficient of determination ranges from 0.978 to 0.999 with
coefficient of variation for 0.438%. Furthermore, the Dy, is greater than Dg,. The Dg values from piecewise fractal are different
from the single fractal dimension. This suggests that Dy values could be different due to different scaling range selected for
specific loess. Therefore, appropriate scaling range should be selected first before using fractal models. Due to the possible
relationship with loess pedogenesis and deposition environment, interpreting Dy values is helpful for understanding loess
pedogenesis and deposition environment.

Key words: Loess; Paleosol; Fractal dimension; Scaling range; Liaoning of China
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