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Fig.2  Fractal dimension of terrain surface in test area
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Fig.4 Frequency distribution histogram of slope before (a) and after (b) by re-scaling
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Fig. 6  Error histogram (a) a resampling method; (b) a re-scaling method
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Fig.7 Flat area compared with zero error generation area by resampling method (a) flat area; (b) zero error generation area
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Fig.8 Error distribution of non-flat area by resampling and re-scaling (a) a resampling method; (b) a re-scaling method
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Abstract; Gradient slope, as a basic topographic parameter, has an important influence on the transfer of the land
surface material and energy in watershed. It is one of the most important model parameters for distributed
hydrological models and soil erosion models. However topographic parameters extracted from DEMs have distinct
scale effect, which can lead strong uncertainty to application results of those models. It is a hotspot and a difficult
point in terrain analysis to explore the regularity of DEM at different scales and additionally establish re-scaling
model between different scales. This research expounded the geological significance and intrinsic relationship of
fractal dimension between the DEM surface and the surface roughness. Moreover, a slope re-scaling model based on
the fractal features of DEM was established using the self-similarity principle of the fractal object. A small
watershed in the hilly area of Sichuan Province in China was selected as the study area. The slope re-scaling
experiment and error analysis were carried out. The results showed that the model could effectively achieve the
slope re-scaling; in the non-flat area (slope > 1 °), the slope error obtained by general resampling method was
1. 86 times of the re-scaling method. From the perspective of information entropy theory, the slope information
converted by the re-scaling method had been significantly recovered. This method had important theoretical and
practical significance for obtaining high-precision slope data in the southwestern mountainous area for scale of

1: 10 000 and more accurate terrain data.

Key words: slope; re-scaling; fractal; terrain surface



