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Effects of spatial scale on the quantitative estimation of soil erosion

NI Jiu—Pai , WEI Chao-Fu, XIE De-Ti (College of Resources and Environment, Southwest Agricultural University, Chongging
400716 ,China). Acta Ecologica Sinica2005,25(8):2061~2067.

Abstract It has been a problem in multi-spatial-scale quantitative estimation of soil erosion that the substantive observational
data based on small spatial scale could not be effectively utilized in analysis of larger spatial scale because of the scale effects.
The effects of spatial scale and multi-spatial-scale quantitative estimation,as one of the key problems in soil erosion researches,
is not only significant to the programming of soil and water conservation and the reasonable utilization of land in region,but
also valuable to the application of “3S” to the study of soil erosion. The quantitative estimation of soil erosion,the effects of
spatial scale and its influence on mechanism of soil erosion,and the method of space scaling in quantitative estimation of soil
erosion are discussed in this paper.

The effects of spatial scale of soil erosion results from the joint effects of soil particle abruption subsystem,soil particle
transportation subsystem and soil particle accumulation subsystem,and the integrating effect of background conditions of soil
erosion in large spatial scale. When doing scaling up and analysis in an area,the monolithic characteristics becomes more and
more legible,the average quantity of soil loss per area unit is decreasing with the increase of catchments area,the number and
interrelation of the influencing factors are changed,and the essentiality of the influencing factors is transformed.

Presently,space scaling in quantitative estimation of soil erosion could be carried out in the surveillance network of soil and
water conservation in USA, and in the quantitative estimation model of soil erosion based on GIS,in which the region is divided
into many basic erosion units based on correlative factors of soil erosion,and the typical distributed parameter system is divided
into many-concentrated parameter systems. The surface parameters of basic erosion unit is the basis of space scaling in
quantitative estimation of soil erosion.

Key words : basic erosion unit; effects of spatial scale; quantitative estimation of soil erosion; space scaling
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