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Study of the Fractal Curvature of Gully Length in the Jiaodong Peninsula
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(1. College of Resources and Environment Engineering , Ludong University, Yantai, Shandong 264025,
China; 2. Institute of Systems Science and Mathematics , NAAU, Yantai, Shandong 264001, China)

Abstract: The fractal dimension (FD) and fractal curvature (FC) of gully length are the indicators of the
shape complexity of a gully. The west watershed of the Anli Reservoir in the Jiaodong Peninsula was selected
as the study area, the gully heads were located, and the gully lengths were derived using the slope area index
(SA) model. The FDs of the study area were calculated by the box counting method. The relationship
between the FDs and the topographic parameters was analyzed, and the single-factor models were constructed
to estimate the FD and FC of gully length, which were tested in an examined watershed. The results showed
that: (1) the ravine density, surface roughness, profile curvature, and terrain average gradient were found
to have significant positive correlation with the FDs of gully length in the study watersheds, and the FD and
FC of gully length were two comprehensive indicators of topographic morphology; (2) among the single-
factor models for estimating FD and FC, the models with the ravine density single factor can be used to
quickly estimate the fractal dimension and fractal curvature of gully length with higher accuracy, and the relative
errors of gully length fractal dimension and fractal curvature are 0. 007 8% and 0. 025 2%, respectively. The
models with other single factors, such as slope, plan curvature and surface roughness, are not suitable for
estimating the fractal dimension and fractal curvature of gully length, and they have low accuracy.

Keywords: gully; slope area index (SA) model; box dimension; fractal curvature; regression analysis
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