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Table 1 Interpolation model validation of gully density
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Spatial Variation of Gully Density in the Loess Plateau

TIAN Jian"?, TANG Guo-an', ZHOU Yi’, SONG Xiao-dong'

(1. Key Laboratory of Virtual Geographic Environment, Ministry of Education, Nanjing Normal University,
Nanjing, Jiangsu 210046, China; 2.School of Resources and Environment Engineering, Hefei University
of Technology, Hefet, Anhui 230009, China; 3. College of Tourism and Environment,

Shaanxi Normal University, Xi ‘an, Shaanxi 710062, China)

Abstract: Gully density is used to describe the intensity of regional soil erosion and landform development,
which is significant to understand the spatial pattern and formation mechanism of loess landforms by analyz-
ing the spatial distribution. According to the principal of quadrat analysis, this article represent a series of maps
revealing the spatial distribution of gully density in the Loess Plateau through digital terrain analysis method
and Kriging interpolation model, as well as 5 mx5 m DEM data sets. The spatial variation characteristics of
gully in the Loess Plateau were investigated. Moreover, some controlling factors on gully development were
explored, and relationship between gully density and soil erosion was revealed. Results showed that the spatial
variation feature of gully density was obvious, and gully density reached the peak in region of Suide-Mizhi in
northern Shaanxi, then, it decreased from north to south in the Loess Plateau. On the macroscopic, the distribu-
tion trend of gully was controlled by geological structure so that it was classified into three parts. To the west
of the Liupan Mountains as the first part, its value was low with smooth changes. The second part located in
the middle and southern parts of the Loess Plateau to the east of the Liupan Mountains, the west of the Luliang
Mountains, and its value decreased in gradient from north to south. To the east of the Luliang Mountains as the
third part, its value ranged from 1.7 to 6.4 km/km’ with fluctuant change. Rainfall intensity was rather signifi-
cant for spatial variability of gully erosion, which was coupled with the diversification of gully density in
space. In addition, vegetation condition and composition of ground material in the Loess Plateau varied from
northwest to southeast, which influenced gully development. Gully density was positively and strongly corre-
lated with the sediment transport modulus in the soil erosion in spatial, especially for regions of the middle
Loess Plateau, indicating it is an important factor reflecting the capacity of gully erosion. In conclusion, gully

density was significantly indicative on understanding the spatial pattern of loess landform.

Key words: the Loess Plateau; DEM; gully density; spatial variation



