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ABSTRACT Due to the temporal and spatial variability of the warming at and near the Antarctic Peninsular, it
is required to better understand local climate at the issued region. The purpose of the study are to
characterize surface radiation, air temperature and wind direction and investigate their relations at
the King Sejong Station near the Antarctic Peninsular during last three and half years. While the study
site was a weak radiative energy sink (positive net radiation) with annual mean of 15-20 Wm?, it
played a role as a strong sink in summer (December to January) with mean of 85 Wm?, a magnitude
that was significantly larger than those at other surface covered with snow or ice in Antarctica. Monthly
averaged air temperature ranged from -7.7-2.8°C and the variations of monthly averaged air temperature
showed the distinct differences with year. Northwesterly, westerly and easterly were dominant and
the variability of air temperature could be explained by the variability of the frequency of wind direction
with cold easterly and warm northwesterly/northerly to some degree, which in turn influenced radiation
budget through albedo in summer.
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Table 1a Description on the variables observed at AMOSI.
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Systems  Variables (Unit) Resolution Periods  Height Instruments Description
WS (ms™) ) Wind speed
WD(Deg) 1988 10m — Skyvanetype  yi g direction
T (DegC) 1988 - ’m Temperature Air temperature
RH(%) Humidity probe  Relative humidity
Td 1988 - 2m Dewcell probe Dew point temperature
P (mm/30min.) 1988 - 0.5m Rain gauge Precipitation
Analogue .
Ps (hPa) 1988 - 3m barometer Air pressure
AMOSI 2 10 min. ) Downward shortwave radiation
RSDN (Wm™) 1996 2m Pyranometer (285-3000 nm)
2 Downward longwave radiation
RLDN (Wm™) 1996- 2m Pyrgeometer (4000-50000 nm)
Total ultraviolt
Total UV 1996- 2m UV Photometer (295-385 nm)
Ultraviolet
UV-A 1996- 1.5m UV-A meter (320-4000 nm)
Ultraviolet
UV-B 1996- 1.5m UV-B meter (280-320 nm)
Table 1b Same as in Table 1a except for AMOS2.
Systems  Variables (Unit) Resolution Periods  Height Instruments Description
WS (ms™) 10 m 2-D Sonic Wind speed
WD(Deg) Anemometer Wind direction
T (DegC) Temperature/ o
2.0m L Temperature/Humidity
0
RH(%) 2002. 12- Humidity probe —
2 . . et radiation
AMOS2 RN (Wm™) 10 min. 2.5m Net radiometer (200100000 nm)
2 Downward short wave radiation
RSDN (Wm™) 2.5m Pyranometer (400-1100 nm)
Ps (hPa) 2003.3- Im  Barometer Air Pressure
Ts 2003.3- -0.05m Temperature probe Surface temperature
P (mm/30min.) 30 min.  2003.3- 0.5m Rain gauge Precipitation
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Table 1¢ Same as in Table 1a except for Flux tower.

Systems Variables (Unit) Resolution Periods  Height Instruments Description
WS (ms™) 3-D Sonic Wind speed
WD (Deg) anemometer Wind direction
3-D Sonic .
T (DegC) anemometer Air temperature
u* (ms’) 3-D Sonic Friction velocity
anemometer
H (Wm?) 25m 3-D Sonic Sensible heat flux
. anemometer
—_ 2002. 12- -
LE (Wm™) 3-D Sonic Latent heat flux
anemometer +
Open path gas
Flux Tower <02 30 min. analyzer CO: flux
(IRGA)
q (gm_3) IRGA Water vapor density
CO2 (gm™) IRGA CO, density
Ps (hPa) Im IRGA Pressure
2 .
w _ Netradiometer - gg: ghortwave (300-3000 nm)
RSUP (Wm™) Net radiometer RL: Longwave (5000-42000 nm)
RLDN (Wm™) 200512 15 Net radiometer UP: Upward
e —— J2- 15Sm —mm——— .
RLUP(Wm'Z) Net radiometer DN Downward
Rn (Wm™) Net radiometer Net radiation
Albedo Net radiometer RSUP/RSDN
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Fig. 1 The diurnal variations of half-hourly maximum down-
ward shortwave (RSDN), and maximum and minimum net ra-
diation (Rn).
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Fig. 2 Monthly averaged downward shortwave radiation
from December 2003 to May 2006.
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Fig. 3 The variations of daily-averaged net radiation smooth-
ed by polynomial regressions and weights computed from the
Gaussian density function (SigmaPlot 8.0, SPSS).
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Fig. 4 Monthly averaged net radiation normalized by down-
ward shortwave radiation with Rn > 0.
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Fig. 5-1 Monthly averaged air temperature from December
2002 to May 2006.

Fig. 5-2 The distribution of air temperature with bin direction
each year.
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Fig. 5-3 The temporal variations of monthly temperature
anomaly with bin wind direction.
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Fig. 6 Monthly averaged water vapor pressure from January
2003 to May 2006.
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quency with bin wind direction.
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Fig. 8-2 The temporal variations of monthly averaged hori-
zontal mean wind speed with bin wind direction.
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