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Aerosol Concentration Variation in Nanjing During Asian Youth Games and the

Relationship Between Aerosol Concentration and Visibility

YUAN Liang, YIN Yan, LI Qi, XIAO Hui, LI Li

(Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, School of Atmospheric Physics, Nanjing
University of Information Science and Technology, Nanjing 210044, China)

Abstract: To provide scientific support for improving air quality and for the policy-making during the Youth Olympic Games, the
characteristics of aerosol concentration variation was analyzed with the data obtained during August in Nanjing, 2013. And further
analysis was carried out to find the relationship between visibility and aerosol mass concentration as well as relative humidity (RH).

> and 31.92 wg-m™, respectively.

Integrated particle number and volume concentrations with diameter between 0. 1 and 10 wm are 2 466. 25 ¢cm and 19. 89 wm® -cm ™ |

The results show that the average mass concentration of PM,, and PM,  are 67.44 pg-m~

respectively. A log-normal size distribution with 10-based logarithm applied to fit the measured aerosol size distributions shows two
models with median diameters of 0. 19 wm and 1. 12 pwm. Aerosol concentration in Nanjing is mainly affected by local source. The
diurnal pattern of PM,, is influenced by the traffic density and the activity of boundary layer, while the daily variation of PM,  is
slightly different because of the effects of traffic density and the formation of secondary pollutants during photochemical process.
Statistical analysis on visibility reveals that visibility decreases with the increasing aerosol concentration and RH, PM, ; concentration
dominates the change of visibility when RH is less than 70% , while RH contributes more on the change for RH in excess of 70% .
Key words :aerosol ; concentration; fitting; visibility; relative humidity
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Table 1  Statistics of aerosol concentration and visibility as well as relative humidity
it Mean (std) Minimum 5% Median 95% Maximum
HOR A/ om 2466.05(968.54) 567. 86 1103.73 2358.53 4186.91 6 590. 82
WA E/um® » om 3 19.89(7.28) 4.12 9.97 19.01 33.86 49. 81
PM, ; JR R/ pgom 3 31.92(12.91) 4.34 12.35 30.32 55.96 71. 19
PM, o B R/ pg - m 3 67.44(26.27) 6. 00 29. 86 65.01 114.09 146.78
fE LB/ km 16.71(4.19) 1.72 7.67 18.80 20. 00 20. 00
AET R/ % 57.19 25.88 34.65 56. 34 80. 38 88.94
#2 ERMIERBESNARSSBKTHERED
Table 2 Number concentration of accumulation mode aerosol at different sites
T TR FORLEE BRI R 5 o s T8
0.1~1 pm 1~10 pm
Jes 7] 2004 ~2006 7 800 7 1,2
el e 2006-07 ~2006-12 9187 7
Kigels] 2009-07 ~2009-08 6710 —
2115 T 12 2008-06 ~2008-07 576 0.35
Z 1l H Wi [10] 2010-07 ~2011-12 3715 — 1,4
22 Pittsburgh (J i ) 120 2001-07 ~2002-07 2188 0.59(1 ~2.5 um) 2.4
3 [ Florence ( % #i) 126! 2002-02 ~2002-03 1900(0.1~0.5 pm) — 4
P41 Leipzig!'?! 1997-02 ~2001-02 1383(0.1~0.8 wm) — 1
B U P (AR 2013-08 2 465.27 0.78 5

1) “—" F/RSCEE A F B 5 2) Sk b (8 FH B DU AR BT R 17 R U ST RS P UK 4R 4% 43 AL ( TDMPS ), TST Tne, USA; “27
KRB R RAR AL ( APS) |, TSI Inc, USA; “37 Jy 5 0 FURLAR 1% (WPS) , MSP, USA; “4” g 4344 T 5 Mk A2 WL AL ( SMPS) , TSI

Inc,USA; “5” 34 PCASP-X2,DMT, USA
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Table 3 Parameters of log-normal fitting

S N,/c¢m ™3 0, D, ;/pm
i1 5 886. 56 2. 60 0.19
Rz 2 3.50 1.82 1.12
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