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Abstract

This study, taking Weihai City in Shandong Province as a case, comprehensively analyzed the
sources of PMz 5 pollution and its health impacts on vulnerable populations in 2023 using Positive
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Matrix Factorization (PMF) and health risk assessment models. The results indicated that winter
coal heating was the dominant source of PM:, accounting for over 50% of contributions, while in-
dustrial emissions dominated in spring and autumn. Health risk assessments revealed that heavy
metals in PMzs, such as lead and cadmium, posed significant threats to children and the elderly.
Based on year-round high-frequency monitoring data, this study systematically identified the dy-
namic characteristics of PMzs pollution in Weihai City and proposed measures such as replacing
coal with clean energy and strengthening controls on industrial and traffic emissions, providing sci-
entific support for air quality management in coastal cities.
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Figure 1. Component reconstruction diagram of Weihai City in 2023
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Figure 2. The changing trend of PM2 s composition in different seasons in Weihai City
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Figure 3. The changing trend of PM2 s composition in different seasons in Weihai City
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Figure 4. Heavy metal concentration in PM2.s by month of Weihai in 2023
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Figure 5. Seasonal variation of PM2 s concentration of Weihai in 2023
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Figure 6. Source apportionment of PMa .5 by season of Weihai in 2023
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