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Abstract

We present optical and microphysical particle properties of aerosol retrieved by multi-wavelength Raman lidar at
Anmyun island (36.32°N, 126.19°E), Korea. The results present aerosol properties in various height layers of the
atmospheric pollution layers observed over the Korean peninsula on eight consecutive days (27, 28, 29, 30 and 31
May, 4, 5 and 7 June) in 2005 at Anmyun island. We found anthropogenic pollution on 27, 28, and 29 May and local
haze on other measurement days. The origin of the particle plumes was determined by simulations of FLEXPART. The
source regions of the particles resulted in rather clear differences between the optical and microphysical properties
of the pollution layers. The single-scattering albedo of anthropogenic aerosols from China(0.91+0.01 at 532 nm)
were lower than the single-scattering albedo of local haze aerosols(0.95+ 0.01 at 532 nm). Local haze aerosols show
larger effective radii of 0.24+0.02um at relative humidity of 55~ 75%. The effective radii of anthropogenic aero-

solsare 0.20+0.2um and 0.27 um at relative humidity of 25~ 50%.
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Fig. 1. 1-hour average surface PM,.
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Fig. 3. Backward simulations with FLEXPART for the pollution layers. Color scale indicates the probability that the air
parcel could pick up pollution in the corresponding grid cell.
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Table 1. Particle extinction coefficient (a), backscatter coefficients (B), Angstréom exponent (A), lidar ratio (S), and
relative humidity (RH) measured for the observed aerosol layers.

Date Height (km) Otzs5 (km™) Osz (km™)  Bogp(km 7Y A Sss5 () Ss2 () RH(%)*

0.78~1.38 0.53+0.04 0.25+0.02 3.17+0.20 1.86+0.15 65+2 80+3 40

27-Mav-05 1.50~1.86 0.31+0.04 0.16+0.04 2.36+0.45 1.63+0.19 57+7 68+5 50
&y 1.86~2.34 0.15+0.04 0.08+0.02 1.24+0.17 1.55+0.16 53+5 63+10 42
2.34~2.70 0.12+0.01 0.06+0.01 0.91+0.07 1.71+0.25 55+5 67+9 24

0.78~1.14 0.41+0.01 0.24+0.01 2.98+0.19 1.32+0.07 69+5 80+6 35

28-May-05 1.14~1.50 0.37+0.03 0.22+0.01 3.08+0.11 1.29+0.22 56+6 72+5 45
1.62~1.98 0.22+0.05 0.12+0.03 1.76+0.10 1.50+0.08 62+5 70+6 35

1.02~1.38 0.56+0.02 0.30+0.01 3.83+0.23 1.54+0.16 70+5 79+3 51

29-May-05 1.38~1.74 0.52+0.06 0.29+0.02 3.98+0.28 1.44+0.20 63+4 74+2 47
1.74~2.22 0.36+0.08 0.22+0.04 2.89+0.31 1.24+0.12 62+2 76+2 40

30-Mav-05 0.90~1.26 0.28+0.05 0.17+0.03 1.76+0.26 1.23+0.07 69+2 96+5 40
&y 1.38~1.98 0.24+0.03 0.14+0.03 1.53+0.27 1.33+0.21 1+7 94+12 35
31-May-05 1.14~1.50 0.16+0.02 0.08+0.01 0.93+0.02 1.71+0.27 78+8 87+9 75
2-3un-05 0.78~1.38 0.15+0.03 0.10+0.02 1.19+0.09 1.05+0.17 75+3 85+6 54
1.38~1.74 0.09+0.01 0.06+0.01 0.69+0.03 1.00+0.27 72+6 79+2 54

5 Jun-05 0.78~1.38 0.38+0.09 0.23+0.05 2.84+0.38 1.24+0.23 61+5 78+7 55
1.50~1.86 0.13+0.02 0.08+0.01 1.03+0.15 1.20+0.14 62+4 80+8 70

7-3un-05 0.78~1.38 0.39+0.03 0.21+0.03 3.11+0.25 1.47+0.23 80+5 68+3 72
1.50~1.86 0.51+0.02 0.35+0.04 5.28+0.56 0.96+0.31 61+2 68+4 67

*Relative humidity measured by radiosonde launched at Osan airport.
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Table 2. Microphysical parameters derived from the inversion of the lidar data.

Refractive index
Air mass pathway Date Height (km) Yettts LM . 3 o*
mreal mimage
0.78~1.38 0.17+0.02 1.405+0.017 0.0105+0.0011 0.90+0.01
27-May-05 1.50~1.86 0.194+0.02 1.464+0.011 0.0094 +0.0006 0.91+0.01
&y 1.86~2.34 0.18+0.02 1.488+0.017 0.0094+0.0003 0.90+0.02
2.34~2.70 0.18+0.02 1.491+0.012 0.0093+0.0005 0.90+0.01
0.78~1.14 0.21+0.03 1.384+0.013 0.0104+0.0012 0.91+0.01
Long-range transport 28-May-05 1.14~1.50 0.23+0.03 1.414+0.017 0.0087+0.0015 0.92+0.01
1.62~1.98 0.22+0.02 1.415+0.018 0.0090+0.0011 0.92+0.01
1.02~1.38 0.20+0.03 1.372+0.014 0.0108+0.0006 0.91+0.01
29-May-05 1.38~1.74 0.21+0.03 1.405+0.018 0.0106+0.009 0.91+0.01
1.74~222 0.23+0.03 1.451+0.012 0.0102+0.0007 0.91+0.01
Average 0.20+0.02 1.429+0.042 0.0099+0.0007 0.91+0.01
30-Mav-05 0.90~1.26 0.26+0.03 1.346+0.008 0.0069+0.0009 0.94+0.01
&y 1.38~1.98 0.24+0.03 1.359+0.008 0.0085+0.0006 0.93+0.01
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