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Analysis of the Impact of Meteorological Factors on Particle Size

Distribution and Its Characteristic over Guanzhong Basin

LI Xingmin CHEN Chuang DONG Zipeng DONG Yan DU Chuanli PENG Yan

Meteorological Institute of Shaanxi Province, Xi’an 710014

Abstract: The impact of meteorological factors on particle size distribution and its characteristic over
Guanzhong Basin (GZB) was studied by employing the particulate matter (PM) mass concentration data
released by Xi”an Environmental Protection Bureau, the meteorological station data and the particle size
distribution data measured by aerodynamic particle sizer (APS) and Scanning Mobility Particle Sizer Model
3034 (SMPS). The result showed that heavy haze frequently occurring in GZB is mainly caused by com-
plex special terrain and high levels of particulate pollutants. Significant negative correlations were found
between planetary boundary layer height (PBLH) and mass concentrations of PM with aerodynamic diame-
ters <(2.5 um (PM, ;) , suggesting that a higher PBLH is favorable for the diffusion of particulate pollu-
tants. Changes in PM, ; in response to wind speed and wind direction was simultaneously investigated,
clearly showing that easterly (northwesterly) wind is associated with the import (export) of pollutants to
(from) GBZ. Furthermore, high relative humidity significantly contributes to the maintenance of stable at-
mospheric boundary layers and the accumulation of particulate pollutants. When relative humidity (RH) is
less then 80% . the particle number concentration with diameters ranging from 150 nm to 1. 0 um increases
greatly with the increase of RH, which could result in a poor visibility. The number concentration of parti-
cles within different size ranges changes variously with RH, causing different impacts on visibility. The
higher the RH, the larger the contribution of humidity to the visibility reduction.
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Fig. 1 Particle size distribution measured by APS on 25 February 2014 (a) and 11 April 2014 (b)
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Table 1 Average of daily maximum mixing height

at different pollution levels
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Table 2 Visibility and particle number concentration measured by APS and SMPS in different relative humidities
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Table 3 Fitted equation of visibility and particle number concentration measured
by APS in different relative humidities
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60% y=13702 1095, R2=0, 7849 6.8 265.0 44
50% y=2376. 22 12970 | R2=0, 8857 9.0 292. 9 31
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30% y=2098. 32 1399, RZ=0. 5006 13.6 118. 4 25
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