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Abstract

To understand the development mechanism of the aerosols in the surface boundary layer, the variation in
the aerosol number concentration due to the divergence and convergence of the wind fields was investigated.
The aerosol number concentration was measured in the size ranges of 0.3 ~10.0 ym using a laser particle coun-
ter(LPC) from 0000 LST on 03 Feb. to 0600 LST on 07 Feb. 2004 at Mokpo in Korea during snowfall.
The Velocity Azimuth Display(VAD) technique was used to retrieve the radar wind fields such as the horizontal
wind field, divergence, and deformations including the vertical air velocity from a single Doppler radar. As
a result, the distribution of the aerosol number concentration is apparently different for particles larger than
1 ym during snowfall, and it has a tendency to increase at the beginning of the snowfall. The increase and
decrease in the aerosol concentration due to the convergence and divergence of the wind fields corresponded
to the particles with diameters greater than 1 ym. It is found that the fluctuations in the aerosol number concen-
tration are well correlated with the development and dissipation of snowfall radar echoes due to the convergence
and divergence of horizontal wind fields near the surface boundary layer in the inland during the snowfall.
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Fig. 1. The locations of the Doppler radar, radiosonde and LPC observation site.

Table 1. Specification of a LPC(Laser Particle Counter)

Item

Contents

Light Collection
Light Source

Particle Diameter for Measurement
Measuring Range

Sample Flow Rate

Memory

1 /7 /min

Display
Power Supply

Graphic LCD

Wide-angle light collection by ellipsoidal mirror
Laser Diode: 40 mW, 780 nm wavelength

Less than 10 /m
Greater than 0.3, 0.5, 1.0, 3.0, and 5 un

100 data points can be stored for standard functions maximum 2000 data
points stored in the IC memory card

Ni-cd Battery with AC adaptor(standard) dry cell battery/U2X9(optional)

© B2 AU 4A 2719 BAE S, 92 4
= YA BAHEE, YR VY & FEE
233 4 AP, LPCE AW Bagd g oz A
@3go] FFe A3}, FPo 2= Laser diode
(He-Ne tube)E A}-8-3tt). LPCol &4 71531 o o]
249 37 HYE 03 mm~10 ;mBA 7| F o7
570 AH'9(0.3~0.5 gm, 0.5~1.0 zm, 1.0~3.0 gm, 3.0~
50 gm, 5 mmel’HE BSE 4 Utk LPCY A2
Table 10f), 7} Hd2 PAte] 2 AW e Table 29
et it 2gla vigd B AREE o] 54
A+ X-band == dolo= B4 3509, 54
126.28°0] 9 X3} A|¢-& Table 39| veliit).
Hof ¥hA-2 240 km, ¥ £& 12" ojt}. #F 17}
& e 0.5 A 19°71A] ¢k 0.5° ZHA o2 158 =

712 o] F A FHolr WAL} A& ERE F
o] A€t

BEAAY vgAS &) 98, Browningd}
Wexler'?d)] ola) AYE @Y == Folu nld
B4 Q] VAD(Velocity-Azimuth Display)®#-& A}
2319} VADEMH -2 PPI(Plan Position Indicatior)

Table 2. The size range of each channel for Laser Particle

Counter

Channel Range (um)
1 0.3~0.5
2 0.5~1
3 1~3
4 3~5
5 5~10
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Table 3. Specification of a Doppler radar in Muan
Maker EEC (USA) Velocity limit 42 m/sec
Model DWSR-200X Antenna |
Band X-band(3.2 cm) Size 20 M
Frequency range 9360 Mhz Beamwidth 1.2 degrees
Peak power 200 KW Gain 42 dB
Pulse width 0.5/1.0 psec Software EDGE
Pulse Recerrence Frequency Option Dual polarization switch
Intensity mode 500 PPS Total Weight 11,793 kg
Doppler mode 2000 PPS Installation 1997.12.22
Maximum Detection Range
Intensity mode 240 km
Doppler mode 75 km
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Fig. 9. The same as Fig. 8, but for 1400 LST on Feb.
05 to 0300 LST on Feb. 06, 2004.
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