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Abstract

Fractal characterization is an effective way to investigate the soil surface roughness. An appropriate

fractal dimension computation method is critical to obtain the accurate results. Four methods commonly

used for computing the fractal dimensions were evaluated by using the W — M fractal profile curves. The

results showed that the mean-root-square method had the highest accuracy in describing the soil surface

roughness with fractal dimension between 1.2 and 1.6, it had a good adaptability in characterizing the

real measured soil surface roughness. Based on the fact that the mean-root-square difference of surface

roughness was proportional to the section scale, the mean-root-square method was improved. Compared

with the theoretical curves, the new method showed a higher accuracy and provided a new method for

describing the complex characteristics of soil roughness.
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Tab.1 Comparison of four methods

i PIESH R Gk R AEEW 75 Kk

i iS58 W/ % ST 4R K/ % ST 4R KB/ % VAR % W B/ %
1.2 0.703 58.6 1.371 85.8 1.262 94.8 1.317 90.3
1.4 1.078 77.0 1.490 93.6 1.342 95.8 1.457 95.9
1.6 1.433 89.6 1.616 96.3 1. 469 91.8 1.592 99.0
1.8 1.761 97.8 1.733 99.5 1.501 83.4 1.619 89.9
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Fig.2 Fractal dimension of different soil surfaces
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Tab.2 Computated results of mean square root

weighted method
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