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Construction of ecological security pattern in middle reaches of Yellow River
based on supply and demand of ecosystem services
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(1.College of Resources and Environment, Shanxi University of Finance and Economics,
Taiyuan 030006, China; 2.State Key Laboratory of Regional and Urban Ecology, Research
Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: [Objective] This study aims to construct an ecological security pattern guided by the dual perspectives
of landscape ecological conservation and proximity to ecosystem services, to provide a scientific reference for
ensuring regional ecological security and improving residents’ well-being. [ Methods] This study integrated
natural ecosystems and human demands, employing the IN'VEST model and circuit theory model to establish an
ecological security pattern from the dual perspectives of ecosystem conservation and human proximity to nature.
[Results] (1) A total of 48 ecological source areas were identified, mainly distributed in the central and
southeastern mountainous regions with favorable ecological foundations. Twenty ecological demand areas were

identified, primarily located in the southeastern urban built-up areas with dense populations and higher levels of
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economic development. (2) High species migration resistance zones were concentrated in urban areas with
intensive human activities, while low resistance zones were primarily situated in mountainous areas with minimal
human disturbance. Low resistance zones for residents’ travel were distributed along road networks across the
entire study area, whereas high resistance zones were scattered in the northwestern region with sparse road
coverage. (3) A total of 98 inter-source ecological corridors and 65 demand ecological corridors were extracted ,
showing dense distribution in southeastern areas and sparse patterns in the northwest. The ecological pinch points
covered an area of 32 844 km?, mainly concentrated at the connections between ecological sources and corridors,
the intersections of corridors, and the vicinity of ecological sources. The ecological barriers covered an area of
1 133.8 km?, distributed in a scattered pattern around the ecological corridors, with locations close to but
interlaced with the ecological pinch points. [ Conclusion] The spatial distribution of ecological source areas and
demand areas is unbalanced. The resistance to species migration is affected by human activities, while the
resistance to residents’ travel is closely associated with road distribution, forming a spatial pattern where the two
types of ecological corridors are mainly distributed in the southeastern region. In ecological restoration, it is
essential to focus on protecting existing ecological sources, implement graded protection for inter-source ecological
corridors, and to construct demand ecological corridors in a classified manner, so as to promote the coordinated
safeguarding of regional ecological security and residents’ well-being.

Keywords: ecological security pattern; supply and demand of ecosystem service; circuit theory model; middle

reaches of the Yellow River
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Fig. 1 Spatial distribution of supply and demand of ecosystem services in middle reaches of Yellow River
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Fig. 2 Spatial distribution of ecological source areas and
ecological demand areas in middle reaches of Yellow River
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