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Tab.3 Parameters of ISM model with different resolution

S8 DEM Y1 Y2 Y3 Y4 Y5 Y6
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On the Spatial Differentiation of Scale Effect of
Slopes in Loess Hill and Gully Region, China

TU Xiang, WANG Chunmei“, PANG Guowei, YANG Qinke, WEN Boqing

( College of Urban and Environmental Science, Northwest University, Xi’ an 710127, China)

Abstract: Terrain factors extracted from DEM change with resolution (scale effect) , to which it has received wide
attention. The regular pattern of changes in the terrain factors with resolution vary with types of landforms, and the
reason for the variation remains to be further discussed. In this study, it took five sub-regions in loess hill and gully
region as study areas to investigate the regularity of slope variation with resolution at different loess landforms. It
used elevation semi-variogram and introduced an Independent Structure Model (ISM) to fit the component with
different spatial frequencies on the height surface. It conducted inspection of the spatial variation regularity of
topographic spatial frequency level in hilly and gullied loess region, and further examined the relationship between
the variation of slopes with resolution and the spatial frequency level of terrains. Results showed that the change law
of slope with resolution was not the same as ones in areas with the similar average slope. The presence or absence
of high-frequency terrain information and its proportion were important factors in determining the degree of
attenuation of slope variation with resolution in a region. In the researches and applications related to slope scale
effect and scale transformation in Hilly and gullied loess region, it should take into account of the spatial frequency
composition of terrain, which is of great significance for enriching and perfecting the theoretical system of digital

terrain analysis.

Key words: DEM; slope scale effect; geostatistics; topographic spatial frequency; independent structures model



