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Study on construction and optimization of green infrastructure
network in Weihe River basin based on soil erosion control

Huang Xueyang, Wu Xin, Cui Peng
(College of Urban and Environmental Sciences, Northwest University, Xi"an 710127, China)

Abstract: [Objective] This study aims to construct and optimize the green infrastructure network in the Weihe
River basin based on soil erosion control, providing a scientific basis for controlling soil erosion and enhancing
ecosystem functions in the basin. [ Methods] Taking the Weihe River basin in 2020 as the study area, this study
sought to mitigate soil erosion in the basin. Based on the “source -corridor-strategic point” framework, the
morphological spatial pattern analysis, the Integrated Valuation of Ecosystem Services and Trade-offs model, the
minimum cumulative resistance model, and circuit theory were employed to construct and optimize the green
infrastructure network. [ Results] (1) A total of 23 green infrastructure sources were identified in the Weihe River
basin, covering a total area of 24 566.06 km? and accounting for 18.24% of the study area. These sources were
primarily distributed in large forested regions, including the Qinling, Liupan, Longshan, and Ziwuling Mountains.
(2) There were 46 ecological corridors, with a total length of 3 588.59 km. They were mainly located in the

topographically low valleys and plains of the basin, exhibiting a spatial distribution pattern of being dense in the
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central part and sparse in the eastern and western parts. (3) 63 ecological pinch points were identified, covering a
total area of 10 936.82 km?, which were concentrated in the Liupan, Longshan, and Ziwuling Mountains in the
central part of the basin. Additionally, there were 35 barrier points with a total area of 17 414.43 km?, which were
concentrated in the Longzhong Plateau and Guanzhong Plain areas. (4) By integrating these elements, a “three-
horizontal, two-vertical, and multi-center” green infrastructure network was constructed for the Weihe River
basin. This network was optimized through source area zoning, corridor classification and enhancement, and
protection and restoration of strategic points to achieve the soil and water conservation goals. [ Conclusion] The
green infrastructure network of the Weihe River basin, constructed and optimized based on the needs of soil and
water conservation, can effectively mitigate soil erosion in the basin, ensure the effectiveness of soil and water
conservation, and improve ecosystem functions.
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Fig.1 Location and current land cover of study area
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Table 1 Data description and sources
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Table 2 Evaluation methods for importance of ecosystem services
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Table 3 Evaluation methods for landscape connectivity
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Table 4 Assignment values and weights of resistance factors
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Fig.3 Analysis results of MSPA landscape elements in
Weihe River Basin in 2020
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Fig. 4 Evaluation results of ecosystem service importance in Weihe River Basin in 2020
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Fig. 5 Identification and classification results of green
infrastructure sources in Weihe River Basin in 2020
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Table 5 Statistics of landscape connectivity of source areas
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Fig. 6 Construction results of ecological resistance surface(A), extraction and classification results of green

infrastructure corridors(B), selection results of green infrastructure strategic points(C,D),

construction results of green infrastructure network (E) in Weihe River Basin in 2020
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