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Effect of DEM spatial resolution on slope and slope length
factors based on InSAR optimization

Yang Rongkang, Zhang Jing, Gao Yuyang, Liang Mingyue,
Wang Chenfeng, Wang Xiaoping, Liu Mengyun
(Northwest A&F University, Yangling, Shanxi 712100, China)

Abstract: [ Objective] The study aims to optimize the accuracy of Digital Elevation Model (DEM) data and
explore the effects of DEM data at different scales on topographic factor (LS) calculations and the Revised
Universal Soil Loss Equation (RUSLE model) , thereby providing a theoretical basis for ecological management
on the Loess Plateau. [ Methods] The Huangfuchuan Basin, located in the Loess Plateau, was designated as the
study area. Synthetic Aperture Radar (SAR) data was used to obtain DEM data with a 15-meter spatial resolution
for the basin from 2018 to 2022. A 15-meter square grid was established as the DEM reference, and decreasing
resolution grids were evaluated to examine the scale effects on the LS factors. [Results] (1) As the DEM spatial
resolution decreased from 15 m to 90 m, the effect of the slope factor (S factor) increased, while the effect of the
slope length factor (L factor) decreased. (2) The normalized results of the LS factor showed that the overall

average absolute error of the RUSLE model reached the accuracy threshold when the DEM spatial resolution was

W5 B H# : 2024-09-05 & 8 B #1: 2024-09-18 T HE:2024-10-14
BRI E : E % E SRR (2022YFE0115300) ; — 5 H —5 4E 31 H (2024]JC-YBQN-0263)
E—1EE Ao (1998—) , 53 BEVE DL rp A W58 Az, 32 B A i J8k s [l B R 2 H R I 5 . E-mail : 2532279928@qq.com
BISIES NN = (1973—), & PRy E m A 1+, #8253 3038 182 ) {5 B AR L - B2 0h A8 R GIR 55 Th e A0 45 0 1hi A 0F 52
E-mail: Imy471993@163.com
http://stbeyj.paperonce.org



34

Ko B AE 3T InSAR AL DEM 25 [8] 43 R X 3 3 K 7 A 52 i 189

50 m. At this resolution, the effects of both LS factors were nearly equal, and the calculated topographic factors

provided more accurate estimates of soil erosion modulus. (3) The soil erosion modulus in the Huangfuchuan

Basin showed higher values around the water system, with the southern region exhibiting greater soil erosion

modulus compared to the northern region. [ Conclusion] Within a specific range, the accuracy of DEM data

reaches a threshold. Calculating LS factors at this threshold significantly enhances their precision. Incorporating

high-precision LS factors into the RUSLE model further improves the accuracy of soil erosion modulus

calculations, which is crucial for the ecological management of the Loess Plateau.

Keywords: digital elevation model; scale effect; LS factor; RUSLE; soil erosion
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Table 3 Soil erosion factor values from 2018 to 2022

Wy giits 2018 2019 2020 2021 2022

N 1 1 1 1 1
C H/ME 0 0 0 0 0
B 07393 07394 0.7362  0.7699  0.7381
N 1 1 1 1 1
P OEME 005 0.05 0.05 0.05 0.05

Wi 01972 02096 01998 0.2024  0.2018
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B 350.6257 2547317 3404227  273.8243 1527838
BORE 1446033 79.6920  102.7410  99.3072  88.3328
LS MH 0 0 0 0 0
¥l 0.0374  0.0311  0.0371  0.0329  0.0315
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Fig. 6 Spatial distribution of soil erosion modulus at 50 m resolution from 2018 to 2022
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