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ECMWEF reanalysis data during 2006—2015
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Fig.5 Four seasons geopotential height and wind direction at 850 hPa from ECMWF during 2006—2015
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Temporal and spatial relationship between fine particle aerosols and
short-lived trace gas in Chinese ocean
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Abstract: Aerosols have important effects on global energy balance, cloud properties, rainfall frequency, and atmospheric circulation. To

understand the impact of aerosols on climate change, this paper explores the quantitative relationship between fine particle aerosols and
gases.Aerosol Optical Depth (AOD), Fine Mode Fraction (FMF) from MODIS, and trace gas (SO,, NO,, and HCHO) from OMI were used
to analyze the quantitative relationship between the fine aerosols and trace gases over the Yellow Sea, East China Sea, and South China Sea

between 2006 and 2015.First, the mean values of the aerosols and trace gases were analyzed. The mean values of AODyg,., SO,, NO,, and

HCHO decreased orderly in the Yellow Sea, South China Sea, and East China Sea all decreased. Meanwhile, the sensitivity analysis of the

relationship between aerosols and trace gases revealed that: AODy,. is most sensitive to SO, with a sensitivity of 0.424, which may be

ascribed to the anthropogenic emissions from the coastal cities of Eastern China. Meanwhile, East China Sea and South China Sea
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demonstrate high sensitivity to HCHO (0.664 and 0.545, respectively), which can be ascribed to the biomass combustion in Southeast Asia
and Southern China. The seasonal correlation analysis of aerosols and trace gases in these three regions reveal that the AODy, in the Yellow
Sea has a strong correlation with SO, during summer and autumn (R>0.5) mainly due to the high temperature and humidity. A significant
correlation is observed between HCHO and AODy,. was significant in the East China Sea (R=0.57), and a relatively good correlation is
observed between HCHO and AODyg,. in the South China Sea was relatively good (R=0.57) due to regional and seasonal changes.In sum,
fine particle modal aerosol has a significant correlation with trace gases, and such relationship provides a scientific basis for understanding
the aerosol processes, especially those of artificial aerosols dominated by fine particles.

Key words: remote sensing, anthropogenic emissions, AODy;,., aerosols, trace gases, China’s neighboring sea, spatiotemporal change



