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Radiative Properties at King Sejong Station in West Antarctica
with the Radiative Transfer Model :
A Surface UV-A and Erythemal UV-B Radiation Changes
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Abstract : A solar radiation model was used to investigate the UV radiation at the surface of King Sejong
Station in West Antarctica. The results calculated by this model were compared with the values measured by
UV-Biometer and UV-A meter during 1999-2000. In this study, the parameterization of solar radiative
transfer process was based on Chou and Lee(1996). The total ozone amounts measured by Brewer Ozone
Spectrophotometer and the aerosol amounts by Nakajima ez al.(1996) was used as the input data of the solar
radiative transfer model. And the surface albedo is assumed to be 0.20 in summer and 0.85 in winter. The
sensitivity test of solar radiative transfer model was done with the variation of total ozone, aerosol amount,
and surface albedo. When the cosine of solar zenith angle is 0.3, Erythemal UV-B radiation decreased 73%
with the 200% increase of total ozone from 100 DU to 300 DU, but the decrease of UV-A radiation is about
1%. Aslo, for the same solar zenith angle, UV-A radiation was decreased 31.0% with the variation of
aerosol optical thickness from 0.0 to 0.3 and Erythemal UV-B radiation was decreased only 6.1%. The
increase of Erythemal UV-B radiation with the variation of surface albedo was twice that of UV-A increase.

The surface Erythemal UV-B and UV-A radiation calculated by solar raditive transfer model were compared
with the measured values for the relatively clear day at King Sejong Station in West Antarctica. The model
calculated Erythemal UV-B radiation at the surface coincide well with the measured values except for
cloudy days. But the difference between the model calculated UV-A radiation and the measured value at the
surface was large because of cloud scattering effect. So, the cloud property data is needed to calculate the
UV radiation more exactly at King Sejong Station in West Antarctica.

Key words : UV-A, $-u} A}+2]’d-B(erythemal UV-B), €% A} 2.3 (solar radiation model), Al%7]4]
(King Sejong Station), J%¥ . (stratospheric ozone).
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Fig. 1. A schematic diagram of UV-Biometer(model 501)
detector which has used for measuring UV-B radi-
ation at King Sejong Station.
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Fig, 2. The spectral response of wavelength of UV-A meter(A), and that of UV-Biometer detector and Erythemal UV-

B(B).
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Fig. 3. Time series of daily tetal ozone(Dobson Unit) mea-
sured by Brewer Ozone Spectrophotometer and
EP TOMS over King Sejong Station during 1998-
2000. DS and ZS mean the direct-sun observation
and the zenith-sky observation for ozone measure-
ment, respectively.
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Fig. 4. The relationship between Brewer DS and ZS(A),
and between Brewer DS and EP TOMS(B).
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Fig. 5. Daily variations of aerosol optical depth at 380 nm
(A) and 340 nm(B) of wavelength at McMurdo
Station in Antarctica during 1995-1997.
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Fig. 10. Same as Fig. 8, except for the asymmetry factor(A) and single
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scattering albedo(B) in the UV-A spectral region.
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Fig. 12. Same as Fig. 8, except for the cloud optical thickness.
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