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Abstract

Log normalized volume size distribution (dV/dlogD,) with 52 size ranges from 0.5 to 20.0 pm was measured for the
cases of high PM;o mass concentration (> 200 g m™) using the Aerodynamic Particle Sizer (APS) at the Korea Global
Atmosphere Watch Center (KGAWC) from 6 April, 2006 to 5 April, 2007. Black Carbon (BC) gaseous pollutants of NOx
and SO,, and Angstrom exponent were also measured to examme the propemes of the volume size distribution. From distinct
difference of the high volume concentration (> 100 im’ cm™), the volume size distribution for each event day was classified
into four types: (1) Type 1 had the high volume concentratlon for supermicron particles from 2.3 to 6.0 pm and maximum
average volume concentration was 160.7 um’ cm” at 3.5 um. (2) Type 2 represented the high volume concentration in the
both size range of submlcron (0.7 - 1.0 um) and supermicron particles (2.1 - 4.1 pm) and similar maxima of 126.1 le
cm” and 136.2 um’ cm” were found at 0.8 and 3.3 um respectively. (3) Type 3 showed the high volume concentration in
the size range of 0.5 - 3.5 pm and highest volume concentration of 201.1 pm cm’” at the particle size bin of 0.8 um. (4)
Type 4 was charactenzed by the high volume concentration for the fine particles less than 1.2 pm and very high concentration
of 446.8 ym’ cm’ Angstrom exponent, concentration of gaseous (NOx and SO,), and particle (BC) pollutants suggested
that Type 1 was a typical volume size distribution for the Asian dust and Type 3 provided transportation of air pollutants.
The distribution in Type 2 found to have both characteristics of the Asian dust and air pollutants, and Type 4 was took place
during the foggy atmosphere containing high density of local pollutants. Based on the properties of volume size distribution,
we can identify the three major events contributing the increase of PM;( mass concentration, and hope to provide a guideline
for discriminating the Asian dust from high PM,, events. More case studies and longer measurements provide a data set
to advance this determination method.
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Table 1. Event days when PM,y mass concentration in-
creased higher than 200 ug m”. The number in each paren-
thesis represents the maximum PM;o mass concentration for
each event day at the GAWC.

Event days Event days

(Max. PM,, pug m'3) (Max. PM, ug m'3)
2006. 4. 12. (255) 2007.2.4. (303)
2006. 4. 24. (347) 2007.2.8 (214)
2006. 6. 27. (207) 2007.2.14. (285)
2006. 9. 22. (223) 2007.3.6. (258)
2006. 11. 5. (229)  2007.3.27. (245)
2006. 11. 9. (253)  2007.3.28. (260)
2006. 11. 22. (213)
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Table 2. Event days classified into four types of the volume size distribution shown in Figure 1. The dark gray color indicates
Asian dust events defined from the Korea Meteorological Administration (KMA) during the observation period.

Type 1 Type 2 Type 3 Type 4
2006. 4. 12. 2006. 11. 5. 2006. 6. 27. 2007. 2. 8.
2006. 4. 24. 2006. 11. 9. 2006. 9. 22.

2007.2. 4. 2007. 2. 14. 2006.11. 22.
2007. 3. 6. 2007. 3. 28. 2007.3.27.
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Fig. 1. Examples of typical volume size distribution among the high PM;, event days: (a) Type 1 : 6 March 2007, (b) Type
2 :28 March 2007, (c) Type 3 : 22 November 2006, and (d) Type 4 : 8 February 2007. The x-axis represents the time (Local

Standard Time, LST) and y-axis particle diameter.
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Fig. 2. Comparison of volume size distribution for each four

types shown in Table 2. Mean values (colored dots) and bars
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Table 3. The maximum average and the size range where the average values are higher than 100 pm’ ecm” in the volume
size distribution shown in Figure 2. D, indicates the particle diameter at which the maximum average was obtained.

Max. average (pm3 cm'3)

Particle size > (100 pm® cm™)

Type 1 160.7 (D, = 3.3 pum)
Type 2 136.2 (D, =3.3 um)
Type 3 201.1 (Dy = 0.8 um)

Type 4 446.8 (D, = 0.8 um)

23 - 6.0 um

0.7 - 1.0and 2.1 - 4.1 pym
0.5 - 3.5 um
0.5 - 1.2 um
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Table 4. Mean values of NOx, SO, and BC concentration, and Angstrom exponent for each four volume size distribution
types during the period of high PM,o concentration over 200 pg m”.

NOx (ppb) SO: (ppb) BC (ng m>) Angstrom exponent

Type 1 5.1 23 746.0 0.2

Type 2 11.1 10.1 2749.5 1.1

Type 3 8.0 35 2100.6 09

Type 4 33.8 53 7428.0 1.3
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Fig. 3. (a) Ten-minute averaged distributions of NOx and
SO, concentration, and (b) BC concentration and Angstrom
exponent for the four volume size distribution types during
the maintaining time of PM o concentration over 200 pgm™.
Dot and bar in each type represent mean and 5 and 95 percen-
tile respectively.
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Table S. Typical characteristics of the volume size dis-
tribution measured by APS during the occurrence of the
Asian dust, the transport of air pollutants, and the fog
respectively.

Characteristics of volume
size distribution

Volume concentration higher than 100 prn3

%Slatn cm” at the large particles above 2.0 um, and
us its mean maximum at around 3.3 um

Air Volume concentration higher than 100 um3

ollutants cm™ across the wide size range from 0.5 to

p 3.5 um and its maximum at around 0.8 pm

Narrow size range of high volume concen-

Fog tration above 100 um® cm™ from 0.5 - 1.2

um, and its maximum larger two times than
other two events at around 0.8 um
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