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Comparison of Atmospheric Particulate Matter and Aerosol Optical Depth in
Beijing City

LIN Hai-feng'*?, XIN Jin-yuan®, ZHANG Wen-yu', WANG Yue-si’, LIU Zi-rui®, Chen Chuan-lei’

(1. Key Laboratory of Arid Climate Change and Reducing Disaster of Gansu Province, College of Atmospheric Science, Lanzhou
University, Lanzhou 730000, China; 2. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry,
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China; 3. Central Meteorological Observatory,
Liaoning Provincial Meteorological Bureau, Shenyang 110001, China)

Abstract: The pollution of particulate matter was serious in Beijing City from the synchronous observation of particulate matter mass
concentration and aerosol optical characteristics in 2009. The annual mean concentrations of PM, ; and PM,, were (65 +14) pg-m™
and (117 £31) pg-m ™, respectively, which exceeded the national ambient air quality annual standards to be implemented in 2016.
There were 35% and 26% days of 2009 that the daily standards were exceeded. There was a significant correlation between fine
particulate (PM, ;) and inhalable particle (PM,,), with a correlation coefficient (R) of approximately 0.90 (P <0.001). PM,,
contained a large percentage of PM, 5, with an annual percentage of about 61% . The percentage became much higher from spring to
winter, while the correlation between PM, ; and PM,; became much stronger. The annual mean of AOD (500 nm) and Angstrom
exponent were (0.55 +0.1) and (1.12 £0.08) , respectively. There were significant correlations between PM, 5, PM,; and AOD in
the four seasons and the whole year, and the correlation coefficients were greater than or equal to 0. 50. Furthermore, the correlation
functions and coefficients had seasonal variations. The correlations were more significant in summer and autumn than in spring and
winter. The annual correlation could cover up the seasonal systematic differences. The correlations between AOD revised by Mixed
Layer Height and PM, ;, PM,, revised by Relative Humidity became stronger, and the exponential correlations were superior to the
linear correlations.

Key words : Beijing City; particulate matter pollution; PM, s ; PM,;; AOD; correlation
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