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Effects of Relative Humidity and Aerosol Physicochemical Properties on

Atmospheric Visibility in Northern Suburb of Nanjing
YU Xing-na, MA Jia, ZHU Bin, WANG Hong-lei, YAN Shu-qi, XIA Hang

(Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Key Laboratory for Aerosol-Cloud-
Precipitation of China Meteorological Administration, Nanjing University of Information Science and Technology, Nanjing 210044,
China)

Abstract: To understand the effects of relative humidity (RH) and aerosol physicochemical properties on the atmospheric visibility in
autumn and winter in northern suburb of Nanjing, the relationships between meteorological elements, particulate matter and visibility
were analyzed with the data of meteorological elements, aerosol particle spectra, particulate matter concentration and chemical
composition. The average visibility was 4. 76 km in autumn and winter in northern suburb of Nanjing. There was a certain negative
correlation between the particulate matter concentration and the visibility, especially the influence of fine particles on the visibility was
more remarkable. The occurrence frequencies of low visibilities showed an increasing trend with the increasing concentration of fine
particles and RH. When the visibility decreased from 5-10 km to <5 km, the mass concentrations of PM,, and PM, ; increased by
7.56% and 37.64% , respectively. Meanwhile, the mass concentrations of SO}~ and NO, increased significantly. Effects of aerosol
particle number concentration on the visibility were related with RH. Aerosol number concentration with diameters ranging from 0. 5 um
to 2 pm increased slowly with the increase of RH, while those ranging from 2 pm to 10 pm decreased. The correlation analysis between
the aerosol surface area concentration and the visibility showed that RH and fine particles between 0.5 pm and 2 pwm were the main
factors which caused the decrease of atmospheric visibility in autumn and winter in northern suburb of Nanjing.

Key words: visibility ; aerosol; relative humidity; particle spectrum distribution; Nanjing
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