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Abstract

A UV-MFRSR instrument was used to measure the global and diffuse irradiances in 7 narrowband channels in
the UV range 299.4, 304.4, 310.9, 317.3, 324.5, 331.3 and 367.4 nm at Gwangju (35° 13'N 126° 50’E), Korea.
Spectral UV-AOD was retrieved using the Langley plot method for data collected from April 2002 to July 2004.
Temporal variation of AOD at 367.4 nm (AOD;4; ) showed a maximum in June (0.95+0.43) and a minimum in
February (0.311£0.14). Clear seasonal variation of AODsg;,,,, was observed with average values of 0.68+0.29,
0.82+0.41, 0.48+0.22 and 0.42+0.21 in spring, summer, fall and winter, respectively. Average Angstrom
exponent for the entire monitoring period was 2.03£0.75 in the UV-A (324.5~367.4 nm) range. Seasonal
variation of the Angstrom exponent showed a maximum in spring and a minimum in summer. The lowest
Angstrom exponent in summer might be due to hygroscopic growth of particles under conditions of high relative
humidity. UV-AOD changes under different atmospheric conditions were also analyzed. Uncertainty in retrieving
spectral UV-AQOD was also estimated to range between +0.218 at 304.4 nm and £0.135 at 367.4 nm. Major
causes of uncertainty were total column ozone retrieval and extraterrestrial irradiance retrieval at shorter and longer
wavelengths, respectively.
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Fig. 1. Monthly variation of AOD at 367.4 nm and Angst-
rom exponents, Oyya.
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Fig. 2. Frequency distribution of AOD at 367.4 nm for
each season for the period of April 2002~ July
2004.

Table 1. Average of UV-AOD and Angstrom exponents for seasons and aerosol types.

Average Spring Summer Fall Winter
AOD;, 0.72+0.52 0.90+0.45 0.85+£0.44 0.51+0.25 0.47+0.24
AOD;,, 1.07£0.50 1.23+0.38 1.2940.51 0.85+0.27 0.77£0.33
AOD;,, 0951047 1.09+£0.37 1.21£045 0.71£0.25 0.63+0.25
AODs,, 0.8210.41 0924033 1.02+0.42 0.64+0.23 0.56+0.23
AODg;, 0.71+0.40 0.78 £0.32 0.89+0.43 0.55+0.23 0.48+£0.22
AODsg, 0.63+0.37 0.681+0.29 0.82+0.41 0.48+0.22 0.42+0.21
Olyva 2.03+0.75 2.3440.61 1.72£0.70 2.194£047 2.18+£0.64
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Fig. 3. Wavelength dependence of total atmospheric,
Rayleigh scattering, ozone absorption, and aerosol
optical depths.
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Fig. 4. Scatter plots of oy, versus aerosol optical depth
at 367.4 nm measured at Gwangju, Korea for the
entire period.
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Table 2. Uncertainties on UV-AOD retrieval due to different contributing factors.

Uncertainty on AOD
Factors
304.4 310.9 3173 324.5 3313 367.4

I, estimation +0.148 +0.218 +0.122 +0.086 +0.090 +0.130
Site level pressure error +0.004 +0.004 +0.002 +0.002 +0.002 +0.002
NO, total column amount +0.012 +0.014 +0.016 +0.016 +0.022 +0.038
SO, total column amount +0.014 +0.006 +0.002 +0.000 +0.000 +0.000
Error for Rayleigh scattering optical depth +0.004 +0.002 +0.002 +0.002 +0.002 +0.000

due to wavelength shift (0.1 nm) - - - - - -
Error for ozone absorption optical depth +0.060 +0.016 +0.002 +0.012 +0.010 +0.000

due to wavelength shift (0.1 nm) - - - - - -
TOMS measurement error (5%) +0.108 +0.043 +0.018 +0.005 +0.003 +0.000
Diurnal variability of ozone n +

(tropospheric ozone, 0.04 ppm =4 DU) +0.044 +0.018 +0.008 +0.002 -!_-0‘002‘ +0.000
Effective ozone temperature variability

(207~ 243K) +0.090 +0.052 +0.030 +0.016 +0.008 +0.000

Total +0.218 +0.230 +0.129 +0.091 +0.093 +0.135
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