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Summary

This study has been performed to clarify the characteristics of the temporal
distribution of aerosol number concentration and to understanding the effects of
Asian dust and meteorological elements on aerosol number concentration at
Gosan site in Jeju island which is known as background area in Korea, from
March 2010 to February 2011.

The aerosol number concentration have measured with an aerodynamic particle
sizer spectrometer(APS) for 30 size intervals from 0.25 m to 32.0 gm.

The entire averaged aerosol number concentration during experimental period is
about 241 particle/c. The aerosol number concentrations during severe—Asian
dust event, Asian dust event and non-Asian dust event are dramatically
decreased with increased particle size. Most of number concentration are
distibuted below size range 0.5 gm and the more size diameter are increased, the
more aerosol number concentration are decreased. The aerosol number
concentration in range of larger than 3.5 um are almost zero particle/cn'.

The monthly variation in the number concentration in small particle of diameter
less than 0.65 wum are observed very different patterns compared with the
variations in range of larger than 0.65 um. And then diurnal variation in the
number concentration have generally showed that the concentration in daytime
lower than in nighttime over the entire size range, by the way, the difference is
smaller size range(< 0.1 m) are not much compared with the differences in
larger than 1.0 um.

The entire averaged aerosol number concentration during Asian dust
phenomenon in experimental period is about 341 particle/cr. During asian dust
events, the number concentration in small size ranges(> 0.4 pm) are similar to
non-asian dust period. however, those in large size ranges(= 0.7 um) are very

higher than non-asian dust period. The ratio of the averaged aerosol number

_Vi_



concentration during weak and severe Asian dust events to those during
non—Asian dust period are not high in fine particle size range but they are very
high in larger.

The aerosol number concentrations have been hardly correlared with
meteorological elements, such as visibility, cloud amount, temperature, rainfall,
humidity and wind speed. For example, the correlation coeffcient between number
concentration of size range 0.50~058 um and visibility has been 0.5 negatively,

that is the highest value of correlation coeffcient in this study.
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Table 1. Number of required time(hours) for the transportation of the Asian

dust from origins to Korea

Source Origin

Hour ) Yellow river and Total
Taklamakan Gobi A-la shan
96~108 3 - - 3
84~96 4 - - 4
72~84 1 1 - 2
60~72 1 1 1 3
48~60 - 4 3 7
36~48 - 1 5) 6
24~ 36 - - 1 1
Total 772 387 434 1593
Average 85.8 55.3 434 61.5
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30 range® T4 Eo] Rt}

=

o
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27
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vl o}
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R
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Table 3. The particle size range seperated 30 section.
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Table 4. The basic statistics of aerosol number concentration of 30 seperated

section during experimental period.

0.25- | 0.28- | 0.30- | 0.35- 0.40- 0.45- | 0.50- | 0.58- | 0.65- | 0.70-
0.28 0.30 0.35 0.40 0.45 0.50 0.58 0.65 0.70 0.80

Mean 81.51 48.96 47.25 35.25 13.78 4.18 4.28 2.02 0.63 0.81

Maximum | 461.48 | 297.91 | 403.28 | 478.26 | 236.15 80.20 | 65.42 | 45.01 21.54 | 61.61

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Standard
L 62.84 46.46 53.09 48.43 19.79 6.46 5.84 2.99 1.18 1.92
Deviation
0.80- 1.0- 1.3—- 1.6— 2.0- 2.5— 3.0- 3.5—- 4.0- 5.0-
1.0 1.3 1.6 2.0 2.5 3.0 3.5 4.0 5.0 6.5
Mean 0.68 0.57 0.33 0.31 0.45 0.25 0.13 0.06 0.05 0.02

Maximum | 44.93 55.92 43.10 50.95 110.50 84.72 | 48.04 18.75 11.35 21.92

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Standard

L 1.98 217 1.58 1.84 4.08 2.77 1.33 0.48 0.37 0.31
Deviation

6.5— 7.5— 8.5— 10.0- 12.5- 15.0- 17.5—- 20.0— 25.0— 30.0—-

7.5 8.5 10.0 12.5 15.0 17.5 20.0 25.0 30.0 32.0

Mean 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Maximum 15.46 6.63 5.46 2.36 0.15 0.04 0.08 0.55 0.01 0.00

Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Standard

L 0.20 0.09 0.07 0.03 0.00 0.00 0.00 0.01 0.00 0.00
Deviation
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ALY AT U7 F o2 E S nxE s dotstazt s
S Bl y)zkel 2010. 03. 0158 2011. 02. 287bA AFA 7)Ao A o K
S GApTAY 9 SAA S AL FALRAGA PMpE = S, A3 ALl A S AE

S Table. 59| YEFATE

Table 5. Asian dust events occurred during experimental period.

) Range of SAD
Event Days Duration(hrs) y _
PM;o(ug/m')? Duration(hrs)
1 15~16 Mar 12 100~519 1
2 20~21 Mar 14 148 ~608 8
3 27 Apr 3 76~148 -
4 11 May 2 68~94 -
5 11~13 Nov 29 90~749 17
6 3 Dec 6 38~324 =
7 11 Dec 5 174~250 -

a) PMjy means the concentration of particulate matter less than 10 um

b) SAD means severe Asian dust (PMj, = 400 pg/m’)
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Fig. 17. The size resolved aerosol number concentration of 30 seperated section

during whole period (a) and Asian dust event (b).
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different event during experimental period.
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Fig. 19. Comparison of aerosol number concentration of 23 seperated section in 3

different event during Asian dust event(2012. 03. 15~16+15 )
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Table. 7. The correlation coefficients for aerosol number concentration and

weather condition during experimental period

visibility 1% Temperature  Rainfall  Humidity ;’g;gg
0.25-0.28 -0.43 ~0.09 ~0.05 013 ~0.08 017
0.28-0.30 ~0.46 011 -0.01 -0.11 ~0.06 018
0.30-0.35 -0.47 011 0.00 ~0.10 ~0.04 017
0.35-0.40 ~0.47 ~0.09 0.00 ~0.09 -0.02 ~0.15
0.40-0.45 ~0.48 ~0.05 ~0.01 ~0.09 0.02 012
0.45-0.50 ~0.47 ~0.02 ~0.05 ~0.07 0.03 ~0.06
0.50-0.58 ~0.50 -0.02 -0.02 ~0.09 0.05 ~0.05
0.58-0.65 ~0.48 0.04 ~0.05 ~0.06 0.07 0.02
0.65-0.70 ~0.41 0.05 ~0.04 ~0.04 0.07 0.04
0.70-0.80 ~0.37 0.06 -0.02 -0.02 0.08 0.02
0.80-1.0 0.3 0.06 0.00 ~0.02 0.09 0.01
10-1.3 ~0.27 0.06 0.01 -0.02 0.10 -0.02
13-16 -0.24 0.07 0.02 -0.02 0.11 ~0.04
16-2.0 0.2 0.07 0.02 ~0.01 0.11 ~0.05
20-25 ~0.19 0.07 0.02 ~0.01 0.11 ~0.06
25-30 ~0.19 0.07 0.02 0.00 0.11 ~0.06
30-35 ~0.20 0.07 0.01 0.00 0.10 ~0.05
35-40 ~0.20 0.07 0.01 0.00 0.09 ~0.04
40-5.0 017 0.07 0.00 0.02 0.08 ~0.03
50-65 012 0.06 -0.01 0.02 0.04 0.00
65-75 ~0.09 0.05 ~0.01 0.00 0.03 0.00
75-85 ~0.07 0.05 ~0.01 0.00 0.03 0.00
85-100 ~0.06 0.04 ~0.01 0.00 0.03 0.00
10.0-1255 ~0.05 0.04 ~0.01 0.00 0.03 0.00
125-15.0 ~0.09 0.03 -0.02 0.01 ~0.03 0.02
150-175 ~0.09 0.02 -0.02 0.00 ~0.08 0.06
17.5-20.0 ~0.06 0.02 0.00 0.01 -0.02 0.03
20.0-25.0 ~0.08 0.03 ~0.02 ~0.01 ~0.01 0.03
95.0-30.0 ~0.08 0.04 ~0.05 -0.04 ~0.07 0.15
30.0-32.0 ~0.07 0.04 ~0.06 ~0.03 -0.03 0.15
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Fig. 31. The correlation coefficients graph monthly for lerosol number
concentration of 30 seperated range and visibility during experimental

period.
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33.

The correlation coefficients graph monthly for aerosol number
concentration of 30 seperated range and temperature during

experimental period.
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period.
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