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Characteristics of Number Concentration Size Distributions of Aerosols Under

Different Weather Processes in Beijing

SU Jie''*, ZHAO Pu-sheng" ** | CHEN Yi-na'"’

(1. Institute of Urban Meteorology, China Meteorological Administration, Beijing 100089, China; 2. Environmental Meteorology
Forecast Center of Beijing-Tianjin-Hebei, Beijing 100089, China; 3. College of Environmental Science and Engineering, Nankai
University, Tianjin 300071, China)

Abstract: The aerosol number concentration size distributions were measured by a Wide-Range Particle Spectrometer ( WPS-1000XP)
at an urban site of Beijing from 2012 to 2014 ; and the characteristics of the size distributions in different seasons and weather conditions
were discussed. The results showed that the daily average number concentration of Aitken mode aerosols was highest in the spring and
lowest in the autumn; the daily average number concentration of accumulation mode aerosols was higher in the spring and winter, while
lowest in summer; and the average concentration of coarse mode was highest during the winter. The Aitken mode particles had the most
significant diurnal variations resulted from the traffic sources and the summer photochemical reactions. In the spring, autumn and
winter, the number concentrations of accumulation mode of the nighttime was higher than that of the daytime. The coarse mode particles
did not have obvious diurnal variation. During the heavy pollution process, the accumulation mode aerosols played a decisive role in
PM, ; concentrations and was usually removed by the north wind. The precipitation could effectively eliminate the coarse mode
particles, but it had no obvious effect on the accumulation mode particles under small speed wind and zero speed wind. During the dust
process, the concentrations of coarse mode particles increased significantly, while the accumulation mode aerosol concentration was
obviously decreased.
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Fig. 1

Diurnal variations of the aerosol number size distributions in Beijing over four seasons
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Fig. 3 Diurnal variation characteristics of the aerosol number size distributions and some related factors during the period of heavy pollution
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Fig. 4 Diurnal variation characteristics of the aerosol number size distributions and some related factors during the rainfall process( case 1)
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Fig. 5 Diurnal variation characteristics of the aerosol number size distributions and some related factors during the rainfall process( case 2)
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Fig. 6 Diurnal variation characteristics of the aerosol number size distributions and some related factors during the snowfall process
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Fig. 7 Diurnal variation characteristics of the aerosol number size distributions and some related factors during the dust process
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Fig. 8 Diurnal variation characteristics of the aerosol number size distributions and some related factors during the period of new particle formation
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