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Trends and driving factors of vegetation changes in Chongqing
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Abstract: [Objective] The evolution of vegetation coverage reflects regional ecological environment changes.
This study aims to explore the vegetation restoration status and driving mechanism in the karst rocky
desertification area of Chonggqing City, so as to provide references for regional ecological protection and
sustainable development. [Method] Based on the Google Earth Engine (GEE) cloud computing platform, the
spatiotemporal patterns of vegetation coverage in different areas of Chongqing from 2000 to 2020 were
analyzed. A Generalized Additive Model (GAM) was employed to investigate the driving mechanism of
vegetation changes from both socioeconomic and natural factor perspectives. [Result] (1) In Chongging, the
normalized vegetation index in 93% of the area showed an upward trend, and the areas with remarkable

vegetation restoration effects were concentrated in the west and the northeast. (2) Among the socioeconomic
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factors, GDP had a relatively weak impact on vegetation coverage. The increase in road network density was
synchronous with the decrease in vegetation coverage area. The population density had an overall negative
impact on vegetation coverage changes, and this impact was significant. (3) Among natural factors, the increase
in precipitation and soil layer thickness promoted vegetation restoration to varying degrees, while temperature
rise had a negative impact on vegetation growth. Compared to rocky desertification areas, vegetation in non-
rocky desertification areas responded more significantly and sensitively to natural driving factors, and soil layer
thickness and temperature could better explain changes in vegetation coverage. (4) Over the past 21 years, the
rocky desertification area in Chongqing decreased by 5.3%, indicating significant overall improvement. The
areas with a notable reduction in rocky desertification area also exhibited a more pronounced increasing trend in
vegetation coverage. [Conclusion] The overall restoration effect of vegetation in Chongqing has achieved
favorable results, and population density, soil layer thickness, and temperature have a significant impact on the
trend of vegetation change. There is a synergistic evolutionary relationship between the reduction in rocky
desertification area and the increase in vegetation coverage. In ecological restoration and management, it is
essential to consider the mediating role of rocky desertification. Precise, region-specific, and classification-
based measures should be implemented. [Ch, 5 fig. 5 tab. 42 ref.]

Key words: vegetation coverage; driving factors; rocky desertification; Google Earth Engine (GEE);
Generalized Additive Model (GAM); Chongqing
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Table 3 Standard of rocky desertification classification
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Figure 1 Trends of vegetation changes and proportion of significant
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Table 4 Test results of the GAM hypotheses
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Figure 2 NDVI-socioeconomic factors response curve
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Figure 3 NDVI-mean annual precipitation response curve
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Figure 4 NDVI-mean annual temperature response curve
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Figure 5 NDVI-soil depth response curve
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