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Construction and optimization of ecological network pattern in Daye mining
area based on remote sensing ecological index

LI Ting'?, LI Chaokui’, CONG Zheng*, FENG Yuanyuan'®, MAO Yan’

(1. School of Environment and Safety Engineering, Hunan University of Science and Technology, Xiangtan 411201,
Hunan, China; 2. School of Architecture and Design, Hunan University of Science and Technology, Xiangtan 411201,
Hunan, China; 3. Hunan Provincial Key Laboratory of Information Engineering for Surveying, Hunan University of
Science and Technology, Xiangtan 411201, Hunan, China; 4. Hunan Light-Textile Industrial Design Institute Co., Ltd.,
Changsha 411035, Hunan, China)

Abstract: [Objective] Daye mining area in Hubei Province is a significant production base for copper and
iron ore in China. While exploiting resources to promote regional economic development, it also poses
significant challenges to local ecological balance. This study aims to construct a scientific and reasonable
ecological network from a macro perspective, and identify key areas for protection and restoration, which is
crucial for maintaining the ecological equilibrium in the region. [Method] Taking Daye mining area as the

research object, remote sensing ecological index (RSEI) was adopted to identify ecological source areas and
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correct ecological resistance surface. Then, circuit theory was used to identify ecological corridors, ecological
pinch points, and ecological obstacle points, and to construct the ecological network pattern of Daye mining
area. [Result] The ecological network pattern of Daye mining area consisted of 11 ecological source areas, 18
ecological corridors, 17 ecological pinch points, and 32 ecological obstacle points. The ecological source areas
were primarily distributed in the southern, western, and eastern parts of the city, covering a total area of 442.24
km?. The total length of the ecological corridor was 104.55 km, of which the central and southern regions were
characterized by high-grade resistance corridors, the northeast was mostly medium-grade resistance corridors,
and the west was mostly low-grade resistance corridors. Ecological pinch points were mainly concentrated on
the low-resistance corridors in the west, while ecological barrier points were mostly distributed on high
resistance corridors in the central and southern regions. Based on the above elements, an ecological network
pattern of “south mountain, north lake, multi-corridor, and multi-point” was constructed. [Conclusion] RSEI
can effectively identify ecological source areas with high ecological value and connectivity. Based on the
revised ecological resistance surface, it is possible to accurately identify the ecological corridor with the
minimum resistance value, which significantly enhances the rationality of the entire ecological network
structure. [Ch, 6 fig. 4 tab. 30 ref.]

Key words: ecological network pattern; remote sensing ecological index; circuit theory; Daye mining area
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Table 1 Classification and weights of resistance factors
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Figure 1  Single factor resistance face value
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Table 2 Classification and statistics of landscape types
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Table 3 Classification statistics of remote sensing ecological index
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Table 4 Results of different methods on ecological source identification
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