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Construction of a regional ecological security pattern based on a habitat quality model and circuit theory :
A case study of the Qinling Mountains(Shaanxi section )

DU Yuyang', WANG Zhenggiang’, YU Qinghe’, YANG Yongchong'", ZHANG Quanwen*

(1.College of Surveying and Mapping Science and Technology of Xi’an University of Technology, Xi’an 710054, China; 2.Baoji Survey and
Mapping Institute, Baoji 721000, China; 3.Heilongjiang Forestry Design and Research Institute, Harbin 150080, China; 4.College of Civil
Engineering of Shangqiu Institute of Technology, Shangqiu 476000, China)

Abstract: Constructing the pattern of regional ecological security is an important way to realize the sustainable development of the
ecological environment, which seriously threatens the ecological security of natural areas. To establish the natural regional ecological
security pattern, this study took the Qinling Mountains (Shaanxi section) with typical vertical zonality as the research object. The
granularity of backstepping method was used to evaluate the best components of landscape pattern, and the InVEST habitat quality model
and comprehensive resistance model were built. Ecological corridors were extracted through circuit theory, and the ecological pinch points,
ecological disturbances, and ecological breakpoints were determined based on the present situation of land use repair management. The
results showed that the 66 ecological sources in the study area showed obvious spatial distribution characteristics, which were concentrated

in the west and scattered and sparse in the east. In addition, there were 119 ecological corridors with widths of 1 200 m, 102 ecological
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pinch points, 72 ecological barriers, and 58 ecological breakpoints. The land types of the ecological corridors, ecological intersections, and

ecological barriers still needed to be renovated, and the proportion of cultivated land area was 26.75%, 23.80%, and 31.66%, respectively.

Targeted measures were suggested based on the current situation of land use, such as the need to actively return farmland to forest or

grassland, strengthen the construction of urban and rural green spaces, promote the transformation and development of rural revitalization,

carry out dynamic monitoring of ecological breakpoints, set up signs, and other measures. Due to the joint influence of the natural

environment and human activities, the ecological restoration areas in the Qinling Mountains are mainly concentrated in Shangluo and

Ankang. The research results provide the reference for identifying ecological security areas that need to be restored and for constructing

ecological security patterns in mountainous areas.

Keywords: regional ecological security pattern; ecological corridor; habitat quality model; minimum cumulative resistance model; circuit

theory
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Table 2 The habitat suitability and sensitivity parameters of each land use
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A SRR A5 120.09 81.15 168.71 2.67 6.75 0 379.37
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