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Abstract: To reveal the trends in ecological environmental changes in the northern foothills of the Qinling Mountains, this study
systematically assessed the ecological environment quality of the Xi'an section of the northern Qinling foothills from 2001 to 2022
based on the Remote Sensing Ecological Index (RSEI) model. The Sen's slope estimator and Mann-Kendall significance test and the
Hurst index were employed to analyze the significance and future trends of ecological environment changes, while the Geodetector
was applied to explore the driving factors behind these changes. The results show that RSEI mean values exhibited a tri-phase pattern
characterized by "stabilization, fluctuation, and ascent,”" with an average annual growth rate of 0.00315, reflecting a progressive
improvement in the regional ecological environment. Spatially, ecological environment quality demonstrated a distinct "higher in the
south, lower in the north" distribution, where the environmental quality in the southern mid-low mountain areas showed "significant

enhancement.” In the future, 65.53% of the northern foothills of the Qinling Mountains is projected to sustain ecological improvement.
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Annual average temperature, land use type and elevation were identified as the predominant drivers influencing RSEI variations in
this region. The geological environment as the foundational condition, determines the ecological landscape. The transformation of
land use types is a significant factor affecting ecological environment quality changes, while the implementation of ecological
conservation projects has effectively enhanced it. Future climate change and land use patterns will remain key elements constraining
the ecology of the northern foothills of the Qinling Mountains.
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Figure. 1 Regional Location Map of the Study Area
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Table 2 Factor interaction detection results
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Figure. 2 Diagram of RSEI principal component analysis
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Figure. 6 Diagram of RSEI change characteristics in the northern foothills of the Qinling Mountains
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Table 3 RSEI change significance status statistics
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Figure. 9 Diagram of interaction detection of RSEI driving factors in the northern foothills of the Qinling Mountains from 2001 to 2022
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Figure. 10 Diagram of land use types in the northern foothills of the Qinling Mountains, 2022
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Table 5 Land use type percentage statistics for different years



Fhr R/ % BRI/ % TEKTE/ Y% ER/% B/ % K%

2001 42.32 51.26 4.07 0.19 2.01 0.15
2004 41.36 51.55 4.95 0.17 1.76 0.20
2007 40.52 52.08 5.58 0.16 1.42 0.24
2010 39.64 52.46 6.25 0.11 1.30 0.25
2013 38.06 52.64 7.58 0.08 1.36 0.28
2016 37.17 53.23 8.16 0.06 1.09 0.28
2019 3593 54.13 8.71 0.05 0.87 0.31
2022 34.92 54.98 9.10 0.03 0.62 0.34
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