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Abstract: The ecological environment in mining activity areas is fragile, with frequent ecological problems such as soil erosion,
vegetation damage, and reduced biodiversity.To provide a comprehensive and diverse evaluation of ecological environment quality in
mining areas, this paper presents an improved remote sensing ecological index (IRSEI). By incorporating a biodiversity index into the
original remote sensing ecological index (RSEI), it better depicts the diversity and complexity of the ecological environment. Taking

the southern region of Panzhihua as a case study, IRSEI values were calculated for the years 2000 to 2022 utilizing landsat images
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and digital elevation model (DEM) data. Based on transfer path analysis and local spatial autocorrelation indicators, the
spatiotemporal distribution and change characteristics of ecological environment quality were analyzed. Additionally, causality
analysis was conducted using geographic detectors. The results show that there is a clear polarization trend in the ecological
environment quality of the study area. Areas with excellent and poor ecological quality both exhibit an increasing trend in area, while
areas with moderate ecological quality are decreasing. The spatial distribution of ecological environment quality in the study area
shows significant clustering. Highly clustered areas are mainly distributed in the mountainous regions in the north and east, while
lowly clustered areas are mainly distributed along the banks of the Jinsha River and in urban areas. The main factors influencing the
ecological environment quality are normalized difference vegetation index (NDVI), normalized difference built-up and soil index
(NDBSI), and biodiversity index (BI), while the influence of land surface temperature (LST) is relatively minor. The improvement in
ecological environment quality is mainly attributed to increased vegetation coverage and biodiversity. Conversely, the deterioration

of ecological environment quality is mainly affected by mining development, rocky desertification, and urban expansion. This paper

provides a new method and reference for regional ecological environment monitoring and protection.
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Fig. 1 Geographic location map (a) , structural outline map (b, modified after Liu et al., 2020) and lithological sketch

map® (c) of the study area
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Table 1 Data source information table for the study area
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Table 3 Statistical table of ecological quality area in the study area from 2000 to 2022

i 1] A % 5 b = Bz 2 R i
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Table 4 Results of ecological factor interpretation detection in the study area

P 20004 20054 20104 20154 20224F
Pl qfE Pl qfE Pl qlE Pl qfE Pl qfH
NDVI <0.001 0874  <<0.001 0893  <0.001 0910  <0.001 0849  <<0.001  0.908
WET <0.001 0624 <0001 0587  <<0.001 0614 <0001 0576  <<0.001  0.625
NDBSI <0.001 0758  <0.001 0852 <0001 083 <0001 0847 <0001  0.903
LST <0.001 0378  <0.001 0271 <0001 0.187 <0001 0416  <0.001 0355
BI <0.001 0851  <0.001 0863  <0.001 0921 <0001 0857 <0001 00912
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Fig. 5 Results of interactive detector from 2000 to 2022
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Table 5 Percentages of the first principal component (PC1) derived from RSEI and IRSEI

. PCl{E

VAR

20004 20054 20104 20154 20224F
RSEI 78.1% 80.34% 77.59% 79.2% 83.12%
IRSEI 85.14% 86.84% 86.87% 89.1% 88.74%

a. OLI B K b. mior 2 5% K o RSELVFT I d. IRSEL P4 &

6 X T RSEI 5 IRSEI WESRERE
Fig. 6 Ecological quality maps based on RSEI and IRSEI
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Fig. 7 Ecological quality change maps and corresponding remote sensing images of the study area in five periods
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Fig. 8 Distribution proportion of various lithologies in areas with poor ecological quality
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Table 6 Distribution of regions with poor ecological quality and their stratigraphic lithology
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