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Figure 2 Connectivity index of ecological landscape with different granularity (a. Number of patches; b. Landscape division index; c. Effective

mesh size metric; d. Splitting index; e. Largest patch index; f. Patch cohesion index)
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Figure 3 Habitat quality of Wannian County (a) and the final ecological sources (b)
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Figure 4 Construction factors and results of comprehensive resistance surface (a. Degree of relief; b. Slope; c. Distance from first-class roads;

d. Distance from second-class roads; e. Basic resistance of land use types; f. Comprehensive resistance)
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Figure 5 Ecological security pattern of Wannian County
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Figure 6 Protection and restoration zonation of Wannian County
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Improving ecological security pattern based on the integrated
observation of multiple source data:

A case study of Wannian County, Jiangxi Province

GAO Yang"?, LIU Yuexin"?, Qian Jianli*, GUO You*, HU Yingshan*
(1. College of Land Science and Technology, China Agricultural University, Beijing 100193, China; 2. Key Laboratory of
Agricultural Land Quality and Monitoring, Ministry of Natural Resources, Beijing 100193, China; 3. Xi”an Mineral Resources
Research Center of China Geological Survey, Xi’an 710100, China; 4. Natural Resources Comprehensive Survey Command

Center, China Geology Survey, Beijng 100055, China)

Abstract: In recent years, the lack of ecological efficiency has restricted the sustainable
development of the economy and society to a certain extent. Therefore, determining the current
status of natural resources and optimizing the ecological security pattern based on this is of great
significance for the comprehensive development and overall spatial configuration of natural and
socioeconomic factors. Taking Wannian County, Jiangxi Province as an example, this study
observed the status of regional resources through land use type, digital elevation model, road, and
nature reserve data. The study determined ecological sources based on the InVEST model,
granularity inversion method, and current regional conditions. Land use types and terrain and road
factors were used to construct a comprehensive resistance surface. The circuit theory was then
applied to determine ecological corridors and identify key points for ecological restoration. The
results show that: (1) The total area of the 16 ecological sources are 95.93 km’, of which forest is
the main land-use type, which is crucial for the stability of the regional ecological network. The
length of ecological corridors is 217.89 km, of which 33 key corridors throughout the region need
to be given priority for protection. These corridors can be used as a key area for comprehensive
observation and monitoring of natural resources. (2) We identified 11 “pinch points” that are
mainly ecological land distributed around high resistance areas, and 74 “barrier points” that appear
in areas of intensive activities. There is much room for regional habitat connectivity improvement.
(3) Based on the circuit theory, we integrated the natural resources of mountains, waters, forests,
croplands, and grasslands through the point- line- surface construction process and proposed
resource optimization strategies for different regions according to the ecological security pattern,
which has positive practical significance for improving the structural supply capacity of regional
resources.

Key words: integrated observation; ecological security pattern; ecological corridor; important stra-
tegic points; optimized resource partition; index selection; circuit theory; Wannian County
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