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[Abstract] This study takes a shale gas development area in a certain region as the research sample, focusing on
analyzing the impact mechanism of shale gas extraction operations on the environmental quality of soil heavy
metals. By obtaining the concentration data of 8 key elements such as Cd, Hg, and As from 13 sampling points,
a multivariate evaluation model was used to conduct a potential ecological risk analysis. The results show that
the average values of As and Cr far exceed the background values, among which the over—standard rate of As
reaches 76.92%. Hg, Cd, and As exhibit relatively obvious spatial stratification differences and are significantly
affected by human disturbances. Through the potential ecological risk assessment, it is determined that both Cd
and Hg are within the range of moderate risk levels. Although the overall comprehensive risk level is not high,
there are still phenomena of moderate risk in some places. The calculated average value of the comprehensive
pollution index is 1.189, and 66.19% of the sampling points are judged to be in a state of light pollution, which
is revealed to be caused by the accumulation of As particles. The study shows that shale gas development
activities have a relatively significant actual impact on soil heavy metals. Therefore, it is necessary to strengthen
the intensity of control and intervention in high—risk areas.
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