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Establishment and Feature Analysis of Loess Geomorphology Proximity Indexes based on DEM

LEI Xue, ZHOU Yi', LI Yang, WANG Zetao
School of Geography Science and Tourism, Shaanxi Normal University, Xi'an 710119, China

Abstract: The gully source point is the most active part on the shoulder line. The spatial length of streamlines
from the gully source point to the upstream watershed boundary line and the downstream gully line is an
important identifications for spatial structure of the loess shoulder line, watershed boundary line and gully line.
Proximity degree of gully source point to watershed boundary line spatially is a key point for quantifying the
geomorphological development process in loess basin. To explore the loess landform areas watershed gully
source point to approach watershed boundary line, reveal the loess watershed landscape development process
and the method of main erosion processes. In this paper, A core factor of quantifying the three line spatial
structural: Proximity Index (PI) was established from horizontal and vertical dimensions, including Horizontal
Proximity Index (HPI) and Vertical Proximity Index(VPI). 42 study sites of 16 geomorphic types in the Loess
Plateau of northern Shaanxi based on the digital elevation model data with 5 m resolution were selected and the
spatial differentiation of their mean values (MHPI, MVPI) in the Loess Plateau of northern Shaanxi was
discussed by using of the digital terrain analysis method. Besides, 4 typical watersheds including 5 whole gully
levels were selected from 42 sites as the key study areas in Chunhua, Yijun, Ganquan, and Suide which located
in loess tableland, loess residual tableland, loess ridge, and loess hill respectively in the north-south sequence.
The Mean Proximity Index Variability (MPIV) of key study sites was calculated in the watershed scale. Results
show that: (D There is a strong spatial autocorrelation of the Mean Proximity Index(MPI) in the Loess Plateau of
northern Shaanxi. MHPI presents a trend of increasing firstly and then decreasing in the north-south sequence,
and gradually decreasing in the east-west direction. MHPI reaches the maximum in the valley hilly area along
the Yellow River. MHPI decreases firstly and then increases from southwest to northeast, and gradually
decreases from northwest to southeast, and reaches the minimum in the Loess tableland area of Weibei region;
@ The positive and negative MHPI values in watershed scale are sensitively related to loess tableland and hilly
gully regions; 3 MHPI and MVPI of the 4 key sample areas are consistent with other terrain indexes in the
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north- south sequence. The MHPI of 104 external confluence region has a good correlation with the average
slope (P=0.43, a<0.001),while the MVPI has a strong correlation with the hypsometric integral (P=0.75, a<
0.001).The Mean Proximity Indexes (MPI) comprehensively take into consideration the spatial relationship of
the three typical structural control lines in the Loess Plateau and have obvious indication significance for the
development degree of the loess landform.

Key words: DEM; Loess Plateau of northern Shaanxi; gully source point; watershed boundary line; proximity in-
dex; digital terrain analysis; terrain factor; spatial differentiation
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Fig. 2 Convergence network and gully network feature points and lines spatial distribution
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Fig. 3 Extraction results of feature points and lines by hydrologic analysis of Nantaizi watershed in Huangling county
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Fig. 9 Spatial differentiation of MHPI and MVPI in the Loess Plateau of northern Shaanxi
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Fig. 10 Comparison of MHPI and MVPI in the external confluence of the four key sample areas on the Loess Plateau of northern shaanxi
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Tab. 2 Geomorphologic development index values in for key study areas of the Loess Plateau of northern shaanxi
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