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WANG Hong lei' °5 YAN Xue', SHEN Li-juan'-> , LIU Jané” | Z-HAO ) Pian- liang' , GUAN Xiao-hin® , ZHAO De- l;)ng4

(1. Key Laboratory for Aerosol-Cloud-Precipitation of China Meteow ogical” Ad-mlmstrdtlon Nanjing University of Information Science & Technology, Nanjing 210044, China;
2. Departuient of Geography and Planning, University of Toronto, Toronto M5S3G, Canada; 3. School of Resource and Environmental Science, Wuhan University, Wuhan
430079, China; 4. Beijing Weather Modification Office, Beijing 100089, China)

Abstract; Black carbon (BC) aerosol emissions are complex and have important environmental and meteorological effects. Tn China, the temporal and spatial variations in BC
in different atmospheric environmental conditions need to be fully understood. Based on the long-term observational BC data in seven atmospheric background stations in China
from 2006 to 2020, combined with meteorological data, emission source data, enhanced vegetation index (EVI) data, and aerosol optical depth (AOD) data, we
comprehensively analyzed the characteristics of temporal and spatial variations, long-term evolution, and influencing factors of BC in China. The results showed that the BC
and AOD values of different atmospheric environments in China were quite different, and BC positively contributed to AOD. The spatial distribution was high in the east and
low in the west owing to the differences in emission sources and meteorological conditions. The p(BC) and AOD values were higher to the east of the “Hu Huanyong” line,
such as at the Mt. Longfeng, Shangdianzi, Lin'an, and Jinsha stations, where the average values were (1699 +2213)-(3392+2131) ngem > and 0.36 £0.32-0.72 £
0.37, respectively. These values were lower to the west of the “Hu Huanyong” line, such as at the Akedala, Mi. Waliguan, and Shangri-La stations, where the average
values were (287 £226)-(398 +308) ng:m™> and 0.20 +0.13-0.22 £ 0.19, respectively. The interannual variability in BC included differences between different
atmospheric background stations, which could be divided into four categories: low interannual variability, such as at the Akedala station; an initial increase followed by a
decrease and subsequent stabilization, such as at the Mt. Waliguan station; an initial decrease followed by stabilization, such as at the Shangri-La station; and an initial
stabilization followed by a decrease, such as at the Mt. Longfeng, Shangdianzi, Jinsha, and Lin'an stations. Seasonal variations in BC included differences in different
atmospheric background stations. The BC mass concentrations were lowest in autumn and higher in winter and spring west of the “Hu Huanyong” line and were highest in
winter and lowest in summer east of the “Hu Huanyong” line. BC contributed to the AOD being larger in all stations in the spring and summer and contributed less at the
stations west of the “Hu Huanyong” line in autumn and the stations east of the “Hu Huanyong” line in winter. The diurnal variations in BC were mainly bimodally distributed
in the different atmospheric background stations, but the peak times varied in different stations and seasons.

Key words:black carbon (BC) ; aerosol optical depth (AOD) ; temporal and spatial variations; aerosol; atmospheric background station
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