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Abstract

To systematically reveal the characteristics of atmospheric particulate matter pollution and the me-
teorological driving mechanisms in Heze City, this study utilized monthly environmental monitoring
data of PMzs and PM1o concentrations, along with surface meteorological observation data from the
Heze Meteorological Station from January to December 2025. The intra annual variation characteris-
tics of PMzs and PM1o mass concentrations in Heze City were analyzed, and the direction and mecha-
nisms of influence of key meteorological factors—including mean temperature, mean wind speed,
precipitation, station pressure, sunshine duration, and relative humidity—were quantitatively exam-
ined. The results indicate thatin 2025, the monthly average concentration of PM: s in Heze City ranged
from 25.50 to 60.20 pg/m3, and that of PM1o ranged from 42.83 to 180.74 pg/m3. Both exhibited a
“U-shaped” seasonal variation pattern, with higher concentrations in winter and spring and the low-
est in summer. The variation trends of PMz.s and PM1o were highly consistent, suggesting a signifi-
cant commonality in pollution sources. Meteorological factors showed a clear regulatory effect on
particulate matter concentrations: particulate matter concentrations were significantly negatively
correlated with mean wind speed, precipitation, and sunshine duration, and positively correlated
with station pressure and relative humidity. The contributions of various meteorological elements
differed significantly across seasons, with maximum wind speed and precipitation having a greater
influence in winter, while changes in mean temperature had a more pronounced impact in spring
and autumn.
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Figure 1. Monthly average concentration variation of PM2s and PMio in Heze City in 2025
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Figure 2. Relationship between PM2.s and PM1o concentrations and monthly average wind speed in Heze City in 2025
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Figure 3. Relationship between PM2.s and PM1o concentrations and monthly precipitation in Heze City in 2025
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Figure 4. Relationship between PMz.s and PMuo concentrations and monthly average temperature in Heze City in 2025
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Figure 5. Relationship between PM2s and PM1o concentrations and monthly average air pressure in Heze City in 2025
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Figure 6. Relationship between PM2.s and PMuo concentrations and monthly sunshine hours in Heze City in 2025
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Figure 7. Relationship between PM2s and PM1o concentrations and monthly average relative humidity in Heze City in 2025
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