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Abstract; [ Objective | This study aims to investigate the characteristics of spatiotemporal changes in
ecological security in the Hanjiang River Basin, to explore the influence of human activities on ecological
security changes in the region, so as to provide a basis for ecological restoration work in the Hanjiang River
Basin. [ Methods] Hanjiang River Basin was taken as the research object. The ecological security status of the
Hanjiang River Basin from 2001 to 2020 was evaluated from the perspective of spatial and temporal changes
by using the PSR model and the comprehensive index method, combining with the index of land use and
landscape pattern. [ Results] (1) From 2001 to 2020, the main land use modes in the Hanjiang River Basin
were forest and grassland, accounting for 71.82% of the total land area. The main direction of land use

transfer was the change from grassland to forest. Compared with 2001, in 2020, the area of forests increased
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the most, with an increase of 1 221.87 km”. The area of wetlands, water bodies and urban land showed a
general trend of growth, while the area of arable land declined. (2) The ecological security status of the
Hanjiang River Basin from 2001 to 2015 showed a trend of gradual improvement. In 2015, the ecological
safety level reached the best level in 20 years, and the area of general safety and above ecological safety areas
increased from 27 623.86 km? in 2001 to 38 514.67 km?® in 2020. In general, the area with poor ecological
safety grade accounted for the largest proportion. The ecological safety status still needs to be improved.
(3) The values of Moran's I of ESI in the Hanjiang River Basin from 2001 to 2020 were 0.187, 0.174, 0.185,
0.180 and 0.133, respectively, with significant positive spatial correlation and spatial aggregation. (4) The
results of the Geodetector showed that the strongest factors explaining the ESI during the study period were
vegetation cover, maximum patch index and landscape spread. There was a significant interaction
enhancement effect between the factors, and annual precipitation interacted with other factors to enhance the
interpretation of the ecological security index. [ Conclusion] The ecological security level of the Hanjiang
River basin still needs to be improved. It is necessary to enhance the vegetation cover, to improve the climate
conditions, to optimize the land use pattern, and to promote the construction of ecological security and
sustainable development of the Hanjiang River Basin.

Keywords: ecological security; ecological security index; comprehensive index method; Hanjiang River Basin
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Table 1 Ecological security evaluation system

of Hanjiang River Basin
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Table 4 Statistical analysis of ecological security zone area in Hanjiang River Basin from 2001 to 2020
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Fig. 5 Cold hotspot analysis of the ESI index in Hanjiang River Basin from 2001 to 2020
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