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Characteristics of Urban Aerosol Number Size Distribution
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Abstract

The number size distribution of urban aerosols ranging from 0.02 to 20 um in diameter was measured by using a
scanning mobility particle sizer (SMPS) system and an aerodynamic particle sizer spectrometer (APS) at Seoul
from November 30, 2001 to January 14, 2002. The gaseous species such as CO, NO, NO,, and O3 were also con-
tinuously monitored. The daily average concentration of urban aerosols sorted into three groups (0.02~0.t um, 0.1
~ 1 pm, and 1~ 10 um) and the typical number, surface, and volume distributions of urban aerosols were discussed
in this paper. The weekly variation of aerosol concentration was compared with those of gaseous concentrations,
relative humidity, and visibility. The results showed that the particle number concentration seemed to increase in
the morning and the number concentration of fine particles less than 1 pm in diameter seemed to increase when the
concentrations of CO, NO, and NO, were high. The number concentration of fine particles was relatively high
when the relative humidity was greater than 70% during the increasing period of relative humidity. The visibility
was weakly correlated with the concentration of aerosols ranging 0.1 to 1 um, and the number size distribution for
high visibility episode was apparently different from that for low visibility episode.
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Fig. 1. View of the air poliution monitoring station.
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Fig. 2. Schematic diagram of the air pollution monitoring
system.
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Table 1. Daily average concentrations of aerosol number and mass during the winter season of 2001.

Number concentration (particles/cm?)

Mass concentration (pg/m*)

bate 0.02~0.1pm 0.1~0.6pm 0.6~1pum 1~10pm 002~01pm 0.1~0.6um 06~Ium 1~10um

11-30-01 NMY NM 18.45 2.62 NM NM 3.79 19.11
12-01-01 NM NM 41.55 4.11 NM NM 8.35 25.84
12-02-01 NM NM 84.08 5.52 NM NM 17.85 20.69
12-03-01 NM NM 37.97 3.84 NM NM 7.72 26.72
12-05-01 NM NM 14.56 1.97 NM NM 291 14.32
12-06-01 NM NM 14.89 2.83 NM NM 3.07 23.41
12-07-01 NM NM 21.72 3.38 NM NM 4.40 25.22
12-08-01 NM NM 50.34 4.69 NM NM 10.06 30.06
12-09-01 NM NM 67.61 6.05 NM NM 14.15 32.11
12-10-01 NM NM 61.85 6.15 NM NM 12.77 36.78
12-11-01 NM NM 37.09 3.86 NM NM 7.31 23.67
12-12-01 NM NM 22.18 2.60 NM NM 4.30 15.99
12-13-01% NM NM 14.31 17.87 NM NM 3.15 191.89
12-14-01% NM NM 10.10 5.62 NM NM 2.13 80.35
12-15-01 NM NM 7.92 2.59 NM NM 1.64 28.63
12-16-01 NM NM 19.34 2.84 NM NM 3.87 21.76
12-17-01 NM NM 28.26 3.56 NM NM 5.63 24.38
12-22-01 NM NM 43.46 4.90 NM NM 8.85 24.69
12-23-01 NM NM 38.38 4.16 NM NM 7.82 21.96
12-24-01 NM NM 39.96 4.35 NM NM 7.98 24.80
12-25-01 3272 4055 26.44 294 0.62 3476 5.22 18.38
12-26-01 7800 4646 32.02 4.23 1.12 29.50 6.47 26.37
12-28-01 4865 4542 28.50 3.27 0.97 25.75 5.69 20.28
12-29-01 6126 5462 36.59 6.03 1.02 32.54 7.31 45.35
12-30-01 4783 1308 9.53 4.17 049 8.36 1.97 53.40
12-31-01 6814 3735 17.99 2.70 0.95 21.22 3.47 19.93
01-01-02 3552 1182 16.47 2.44 0.29 9.42 3.27 18.02
01-02-02 4258 966 13.11 1.73 0.33 7.33 2.61 11.19
01-03-02 6549 3967 22.83 2.63 1.03 20.91 449 14.74
01-04-02 5434 5363 56.14 10.62 0.87 37.72 11.28 76.76
01-06-02 4712 4030 24.79 2.46 0.79 23.61 4.75 17.77
01-07-02 3232 1533 14.05 3.04 0.33 11.38 2.81 23.93
01-12-02% 5654 9360 141.14 13.70 1.36 64.64 28.56 66.33
01-13-022 4341 5459 137.49 13.23 0.68 50.87 27.82 61.76
01-14-02 5639 2630 43.13 573 0.63 20.33 8.99 28.58
Number of days 13 13 31 13 13 31 31
Mean 5157 3340 31.97 3.94 0.73 21.76 6.48 26.29
Standard error 392 449 3.26 0.32 0.08 2.85 0.68 2.29
b Not measured
» Asian dust storm was observed
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Fig. 3. Urban aerosol size distributions in Seoul on Janu-
ary 3, 2002.
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centration and NO; concentration.
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Fig. 11. Dependency of aerosol size distribution on the
visibility.
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