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Abstract

To examine the fluctuations of aerosol number concentration with different size in the boundary layer of
marine area during summer season, aerosol particles were assayed in the leodo Ocean Research Station, which
is located 419 km southwest of Marado, the southernmost island of Korea, from 24 June to 4 July, 2008.
The Laser Particle Counter (LPC) was used to measure the size of aerosol particles and NCEP/NCAR reanalysis
data and sounding data were used to analyze the synoptic condition. The distribution of aerosol number concen-
tration had a large variation from bigger particles more than 3 pm in diameter to smaller particles more than
I pm in diameter with wind direction during precipitation. The aerosol number concentration decreased with
increasing temperature. An increase (decrease) of small size of aerosol (0.3 ~0.5 pm in diameter) number con-
centration was induced by convergence (divergence) of the wind fields. The aerosol number concentration of
bigger size more than 3 um in diameter after precipitation was removed as much as 89~ 94% compared with
aerosol number concentration before precipitation. It is considered that the larger aerosol particles would be more
efficient for scavenging at marine boundary layer. In addition, the aerosol number concentration with divergence
and convergence could be related with the occurrence and mechanism of aerosol in marine boundary layer.
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Marine boundary layer
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Fig. 1. The map showing the location of study area.
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Table 2. The size range of channel of LPC

Channel Range (um)
1 0.3~0.5
2 05~1.0
3 1.0~3.0
4 3.0~5.0
5 5.0~10.0

Table 1. Specification of an aerosol sampler(Laser Particle Counter, LPC)

Item Contents

Light collection
Light source
Particle diameter
Measuring range
Sample flow rate
Memory

Less than 10 pum

1 //min

Wide-angle light collection by ellipsoidal mirror
Laser diode; 40 mW, 780 nm wavelength

Greater than 0.3, 0.5, 1.0, 3.0, and 5 ym

100 data points can be stored for standard functions maximum 2000 data points

stored in the IC memory card

Display
Power supply

Graphic LCD

Ni-Cd battery with AC adaptor(standard) dry cell Battery/U2X9(optional)
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Fig. 2. Temporal variation of pressure, wind direction, wind speed, humidity, temperature, and rain rate at 1200 LST

from 25 June to 5 July, 2008.

Table 3. The precipitation time in the leodo Ocean Research Station during the study period

Precipitation period

Precipitation amount (mm)

1330 LST 27 June ~ 1100 LST 28 June, 2008

0130 LST ~ 0800 LST 1 July, 2008
0100 LST ~ 0300 LST 3 July, 2008
0300 LST ~ 1130 LST 4 July, 2008

26.3
9.9
1.5
3.9
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Fig. 8. Comparison of size distribution between non-precipitation and precipitation period from 27 June to 28 June, 2008.

Table 4. The number of aerosol particle from 27 June to 28 June, 2008

. Number concentration (particles/30.¢)
Date & Time 03~0.5 um | 05~10 ym | 1~3 ym | 3~5 ym | 5~10 ym

0000 ~ 1330 LST 27 June, 2008 1,259,734 104,442 33,618 868 122

1300 ~ 1530 LST 27 June, 2008 1,177,475 139,352 17,997 15 1

1530 ~ 1830 LST 27 June, 2008 1,314,067 169,317 36,321 259 44
1830 LST 27 ~ 0200 LST 28 June, 2008 1,645,973 221,615 80,605 1,461 194

0200 ~ 0700 LST 28 June, 2008 984,927 124,911 17,220 11 1

0700 ~ 1100 LST 28 June, 2008 400,346 130,057 40,396 63 6

1100 ~ 2400 LST 28 June, 2008 2,106,555 436,557 36,644 97 7
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Fig. 9. Time-height vertical distribution of horizontal
divergence field from 1500 LST 27 June to 2100
LST on 28 June, 2008.
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Table 5. The number of aerosol particle before (B.P.) and after precipitation (A.P.)

Number concentration (particles/30.7)
0.3 ~ 0.5 ym 0.5 ~ 1 um 1 ~ 3 pm 3 ~ 5 um 5 ~ 10 um
B.P. 1,259,734 104,443 33,618 868 122
AP. 2,106,555 436,557 36,644 97 7
AP. / BP. 1.67 4.18 1.09 0.11 0.06
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