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Temporal and spatial dynamics and influencing factors analysis of

environmental risk factors in Yellow River basin
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Beijing, Beijing 100083, China)

Abstract; To advance environmental risk prevention and control in the Yellow River basin and achieve
high-quality development, this study utilized air pollution, water pollution and carbon emissions to
characterize environmental risk factors in this region. Firstly, the kernel density estimation method was
employed to construct a kernel function, perform density smoothing, and analyze the spatial agglomeration
patterns and evolutionary characteristics of environmental risk factors. Secondly, a spatial autoregressive
model that accounts for spatial dependence was adopted to dissect the influences of multidimensional factors
on environmental risk factors. The results indicate that air pollution, water pollution, and carbon emissions

are primarily concentrated in the middle and downstream cities of Yellow River basin, delineating distinct
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regions for environmental risk prevention and control. Optimizing industrial structures and promoting green
technological innovation in enterprises can reduce environmental risk factors. However, unreasonable
energy conservation and environmental protection expenditures may lead to an increase in environmental
risk factors. Furthermore, an inverted U-shaped relationship was observed between economic levels and
population density and risk factors. From a long-term sirategic perspective, regional collaborative
governance and synergistic pollution reduction and carbon mitigation should be the strategic priorities.
Strengthening cooperation among middle and downstream cities, optimizing industrial structures and

increasing investment in industrial technological innovation are crucial steps towards achieving an economic

development model transformation.
Yellow River basin;
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Fig.1 Spatiotemporal evolution of pollutants and carbon emissions in 65 cities within
Yellow River basin from 2008 to 2021
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Fig.2 Spatiotemporal evolution of kernel density for pollutants and carbon emissions in 65 cities
within Yellow River basin from 2008 to 2021
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