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Spatial-temporal characteristics and influencing mechanism of PM, 5 dry deposition in the Xiangjiang River Basin over the
past two decades. DING Ying', ZOU Bin', LI Shen-xin'", XU Yong'?, LIU Ning®, ZHAO Fang*, CHEN Jun*, YOU Xiang-yu’
(1.School of Geosciences and Info-Physics, Central South University, Changsha 410083, China; 2.College of Geomatics and
Geoinformation, Guilin University of Technology, Guilin 541006, China; 3.College of Meteorology and Oceanography, National
University of Defense Technology, Changsha 410073, China; 4.Changsha Ecological Environmental Monitoring Center of Hunan
Province, Changsha 410001, China; 5.Hunan Research Academy of Environmental Science, Changsha 410004, China). China
Environmental Science, 2025,45(11): 5921~5930

Abstract: Analyzing the spatiotemporal variation and influencing mechanisms of dry deposition is crucial for identifying pollution
sources, atmospheric pollution control, soil environmental management, and agricultural pollution prevention. Focusing on the
Xiangjiang River Basin, a vital grain producing region in China, this study estimated PM, s dry deposition fluxes using empirical
parameterization formulas and multi-source data, including remote sensing PM, 5 concentrations, ERA5 reanalysis meteorological
data, and ground-based monitoring. The long-term spatiotemporal characteristics of dry deposition across the basin and three zones
delineated by three lines for land use (agricultural zones, ecological preservation zones, and urban development zones) were
investigated. Furthermore, the random forest model was employed to quantify the contributions of influencing factors and elucidated
the dominant mechanisms driving dry deposition. Results show thatthe dry deposition fluxes presented a spatial pattern of high in the
north and central areas, low in the south and periphery. Urban development zones had the highest dry deposition flux (1.42g/m?),
followed by agricultural zones (1.06g/m?) and ecological preservation zones (0.80g/m?). Since 2000, dry deposition fluxes have
shown a declining trend at a rate of —0.017g/(m>a), with significant decreases in high PM,s concentration areas. Residential
emissions (2.43+0.04), air temperature (0.71+0.01), industrial emissions (0.69+0.02), and relative humidity (0.59+0.01) were
identified as dominant factors influencing PM, 5 dry deposition. Considering the spatial heterogeneity of mechanisms in influencing
factors, tailored atmospheric pollution control measures are recommended to achieve targeted pollution mitigation.

Key words: PM,s; dry deposition; spatio-temporal distribution; influencing mechanism; Xiangjiang River Basin
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Fig.6 Statistics on the contribution of influencing factors to the dry deposition flux in the Xiangjiang River Basin
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