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Optical Properties of Aerosol at Gongju Estimated by Ground-based
Measurements Using Sky-radiometer
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Abstract: We investigate the optical properties of aerosols over Gongju by an indirect method using the ground
measurement, Sky-radiometer. The analysis period is from January to December, 2004. Skyrad.pack.3 is used to estimate
the optical properties, such as the aerosol optical thickness (AOT), single scattering albedo (SSA), Angstrom exponent (ct)
and size distribution, of aerosols from the ground measured radiance data. And quality control is applied to minimize the
cloud-contaminated data and improve the quality of analysis results. The 12-month average of AOT, o, and SSA are 0.46,
1.14, and 0.91, respectively. The average volume spectra of aerosols shows a bi-modal distribution, the first peak at fine
mode and the second peak at coarse mode. AOT and coarse particles clearly increases while SSA decreases during the
Asian dust events. The optical properties of aerosols at Gongju vary with?seasons, but those are not influenced by the
wind direction. ‘
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Fig. 1. Geometry of the ground-based Sky-radiometer obser-
vation methods (Kim, 2003).
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Fig. 2, AOT (23, April, 2004) of raw and quality controlled data with a various threshold values. (a) raw data, (b) filtered with

7%, (c) filtered with 10%, and (d) filtered with 13%,
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Fig. 3. AOT of raw and filtered data. (a) raw data at clear day (8, April, 2004), (b) filtered data at clear day, (c) raw data at
Asian dust (31, March, 2004), and (d) filtered data at Asian dust.
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Table 1. Monthly mean, standard deviation and number of data for AOT according to the filtering threshold values from Janu-

ary to December of 2004

AOT filtered with the given threshold value

Var. Raw data 13% 10% %
Mon
Ave. SD # Ave. SD # Ave. = SD # Ave. SD #
Jan. 0.61 0.70 1792 0.31 0.18 612 0.29 0.16 486 0.29 0.13 136
Feb. 0.60 0.74 2616 0.32 0.21 1166 0.31 0.19 . 951 0.24 0.14 179
Mar. 0.78 0.75 3047 0.50 0.29 1428 0.48 027 1183 0.37 0.16 398
Apr. 0.78 0.78 4411 0.50 0.30 2228 0.50 0.28 1965 0.49 0.29 818
May 0.92 1.01 3453 0.52 0.30 1632 0.52 0.26 1249 0.58 0.27 434
Jun, 1.26 1.33 2060 0.73 0.60 1085 0.63 0.45 700 0.62 0.42 in
Jul. 1.57 1.64 1750 0.79 0.58 400 0.67 0.44 252 0.60 033 34
Aug, 1.20 1.26 2690 0.64 0.34 690 0.66 0.31 410 0.50 0.2 773
Sep. 0.86 1.10 2593 0.41 0.27 615 0.40 0.30 292 0.31 0.2 149
Oct. 0.57 0.73 3106 031 0.20 1604 0.30 0.20 861 0.27 0.12 135
Nov. 0.74 0.73 1973 0.40 0.28 1019 041 0.27 700 0.29 0.17 80
Dec. 0.61 0.62 2624 031 0.17 1213 0.30 0.15 929 0.29 0.14 256
Ave, 0.88 0.95 2,751 0.48 0.31 1,141 0.46 0.27 832 0.40 0.22 230
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Table 2. Same as in Table 1 except Angstrom exponent (c)
a filtered with the given threshold value
Var Raw data 13% 10% %
Mon
Ave. SD # Ave. SD # Ave. SD # Ave. SD #
Jan. 0.87 0.45 1792 118 0.25 612 122 022 486 1.38 0.19 136
Feb. 0.80 041 2616 1.02 0.26 1166 1.03 0.25 951 1.17 0.25 179
Mar. 0.76 0.41 3047 098 0.32 1428 1.01 0.31 1183 1.02 0.32 398
Apr. 0.73 0.37 4411 0.88 0.30 2228 0.89 0.30 1965 0.96 0.32 818
May 0.89 0.45 3453 1.12 0.36 1632 1.15 0.37 1249 1.26 0.40 434
Jun. 0.83 0.41 2960 1.13 0.29 1085 1.22 027 700 1.34 0.24 171 °
Jul. 0.78 0.45 1750 1.10 0.27 400 1.17 021 252 1.19 0.14 34
Aug. 0.79 0.46 2690 1.11 0.27 690 1.13 0.26 410 1.29 0.30 73
Sep. 0.91 0.46 2593 1.24 0.27 615 1.25 0.28 292 1.55 0.29 49
Oct. 1.10 0.37 3106 1.27 0.23 1604 1.32 0.23 861 1.53 0.30 135
Now. 0.98 0.32 1973 1.13 0.24 1019 1.16 0.23 700 1.37 0.20 80
Dec. 0.89 0.38 2624 1.12 0.26 1213 1.15 0.27 929 132 0.28 256
Ave. 0.86 041 2,751 1.11 0.28 1,141 1.14 027 832 1.28 0.27 230
Table 3. Same as in Table | except single scattering albedo-
: SSA filtered with the given threshold value
Var. Raw data 13% 10% 7%
Mon
Ave. SD # Ave. SD # Ave. SD # Ave. SD #
Jan. 0.89 0.11 1792 0.94 0.06 612 0.94 0.06 486 0.97 0.04 136
Feb. 0.87 0.11 2616 091 0.06 1166 0.91 0.06 951 0.92 0.07 179
Mar. 0.88 0.10 3047 091 0.07 1428 0.90 0.07 1183 0.89 0.06 398
Apr. 0.87 0.10 4411 0.90 0.06 2228 0.89 0.06 1965 0.89 0.06 818
May 0.88 0.13 3453 0.94 0.06 1632 0.94 0.06 1249 0.94 0.06 434
Jun. 0.88 0.12 2960 0.93 0.08 1085 0.94 0.08 700 0.95 0.07 171
Jul. 0.86 0.13 1750 0.89 0.1 400 0.89 0.10 252 0.88 0.12 34
Aug. 0.85 0.14 2690 0.88 0.12 690 0.88 0.13 410 0.92 0.11 73
Sep. 0.86 0.13 2593 0.89 0.11 615 0.88 0.12 292 0.91 0.10 49
Oct. 0.87 0.11 3106 0.91 0.07 1604 0.92 0.06 861 0.93 0.05 135
Nov. 0.84 0.13 1973 0.88 0.10 1019 0.87 0.10 700 0.93 0.07 80
Dec. 0.86 0.12 2624 0.92 0.07 1213 0.92 0.07 929 0.92 0.06 256
Ave. 0.87 0.12 2,751 091 0.08 1,141 0.91 0.08 832 0.92 0.07 230
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