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Urban Aerosol Hygroscopicity During Haze Weather

YANG Su-ying', TIAN Zhi-jie' , ZHANG Tie-ning”, YU Xing-na', LI Yan-wei', AN Jun-lin', ZHAO Xiu-yong’ ,
LI Yan', WANG Zi-hang', WU Shang'

(1.Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, School of Atmospheric Physics, Nanjing
University of Information Science & Technology, Nanjing 210044, China; 2. Weather Modification Office of Liaoning Province,
Shenyang 110016, China; 3. State Environmental Protection Key Laboratory of Atmospheric Physical Modeling and Pollution Control,
State Power Environmental Protection Research Institute, Nanjing 210031, China)

Abstract: The hygroscopicity of aerosols has an important influence on atmospheric visibility and is one of the main causes of haze
pollution. Based on observations of the aerosol hygroscopic growth factor ( GF), water soluble inorganic ions, and organic carbon/
elemental carbon (OC/EC) data during haze weather from April 17 to May 21, in 2014, the hygroscopic properties of aerosols and
corresponding effects on haze in Nanjing were analyzed. The results showed that the distribution of GF was bimodal and varied from
1. 12 to 1. 64. With the increase of particle size, the average hygroscopic growth factor ( GF . ) changed less and the standard
deviation of wettability ( o) increased gradually; meanwhile, the degree of external mixing of chemical components increased
gradually. The hygroscopicity of aerosol particles in the day was better than that at night, but the mixing degree was weaker than that at
night; in non-haze weather, the hygroscopicity of aerosol particles was stronger and the degree of external mixing was higher, while the
hygroscopicity and mixing degree of haze particles showed opposite trends. With the increase of haze levels, the hygroscopicity of
aerosol particles grew weaker and the degree of external mixing decreased further. Relative humidity can have a significant impact on
the chemical components of aerosols and their hygroscopic capacity. Under a low humidity background, the main chemical components
of aerosols included NH, , NO; , SO~ , OC, and EC, and the content of OC/EC in aerosols during haze days was more abundant; in
haze weather with low relative humidity, abundant organic matter was the main reason for the decrease of the moisture absorption
capacity of small-scale aerosols. The level of relative humidity in the haze weather was also an important factor affecting the hygroscopic
capacity of aerosols. The contents of (NH,),S0,, OC, and insoluble substances in aerosols were the highest, followed by NH,NO,.
The contents of these chemical components showed obvious diurnal variation characteristics, which resulted in significant diurnal
variation of the hygroscopicity of the aerosols. k,  calculated by the chemical composition and k__  acquired by observations using H-

chem mean

TDMA showed good consistency, and the correlation coefficient was 0. 890 3. In haze weather, the correlation between them was further
enhanced. Therefore, the major chemical components of aerosols could be used to predict the hygroscopic properties of aerosols.

Key words:urban; haze; aerosol; hygroscopicity; chemical component
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Fig. 1 Sampling sites and surrounding areas
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Fig. 2 Temporal variations of relative humidity, visibility and PM, 5
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