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Research on the spatiotemporal change of ecological environment quality and its
driving factors in semi-arid grasslands

—a case study of Xilingol

Yang Xia"?, Wujimuji "*, Chaoligeer '
(1.College of Desert Control Science and Engineering, Inner Mongolia Agricultural
Untversity, Hohhot 010018, China; 2.Key Laboratory of Desert Ecosystem Conservation and
Restoration, State Forestry and Grassland Administration of China, Hohhot 010018, China)

Abstract: [Objective] Accurate assessment of ecological environment quality in semi-arid grasslands is crucial
for their sustainable development in China. [ Methods] Using Xilingol League, a typical semi-arid grassland in
northern China, as the research area, a modified remote sensing ecological index (MRSEID) based on Google
Earth Engine was developed, integrating six indicators: greenness, humidity, dryness, heat, topsoil grain size,
and grassland degradation. The ecological environment quality from 2000 to 2023 was evaluated using methods
including univariate linear regression, Pearson correlation analysis, and Hurst index, revealing its spatiotemporal

evolution characteristics and driving factors. [Results] The average contribution rate of the first principal
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component of MRSEI was 83.5 % , and the average eigenvalue was 0.222. The MRSEI developed in this study
effectively integrated multiple ecological indicators, and the indicators of topsoil grain size and grassland
degradation played a key role in the ecological assessment of semi-arid grasslands. From 2000 to 2023, the
fluctuation range of MRSEI in the study area was 0.273~0.395, indicating a slight overall improvement. Among
them, the ecological environment of typical grasslands in the central and northeastern regions significantly
improved, representing 62.1% of the area, while the ecological environment of grasslands around the desert and
forest deteriorated, affecting 32.9% of the area. Areas where ecological environment may continue to deteriorate
or remain uncertain in the future accounted for 66.3% , highlighting the need to designate ecological early warning
zones for protection. Ecological environment quality was most sensitive to precipitation, with 33.8% of the area
showing significant correlation, followed by temperature, accounting for 8% . Human activities also had a
significant impact on ecological environment quality. [ Conclusion] During the overall improvement in ecological
environment quality of Xilingol grasslands, precipitation is the primary climatic driving factor, followed by
temperature. Human activities also significantly influence ecological environment quality.

Keywords: ecological environment quality; modified remote sensing ecological index; climate change; Xilingol
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Table 1 Calculation methods for ecological indicators
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Table 3 Results of principal component analysis

1 KL SO R/
NDVI Wet LAL NDSI TGSI LST
2000 0.476 0.404 0.390 —0.384 —0.399 —0.390 0.192 78.6
2005 0.481 0.432 0.376 —0.386 —0.387 —0.377 0.244 84.6
2010 0.474 0.422 0.383 —0.377 —0.421 —0.363 0.200 81.8
2015 0.482 0.405 0.360 —0.374 —0.413 —0.405 0.238 85.6
2020 0.478 0.411 0.368 —0.373 —0.407 —0.402 0.218 84.0
2023 0.487 0.392 0.360 —0.375 —0.426 —0.396 0.238 86.1
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