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Abstract : Antarctica is very sensitive to climate change but the number of stations is not sufficient to
accurately analyze climate change in this regoin. Model reanalysis data supplements the lack of observation
and can be used as long term data to verify climate change. In this study, the 20CR (Twentieth Century
Reanalysis) Project data from NCEP/NCAR and monthly mean data (temperature, solar radiation and
longwave radiation) from 1871 to 2008, was used to analyze the temperature trend and change in radiation.
The 20CR data was used to validate the observation data from Antarctica since 1950 and the correlation
coefficients between these data were determined to be over 0.95 at all stations. The temperature increased
by approximately 0.23°C/decade during the study period and over 0.20°C/decade over all of the months.
This increasing trend was observed throughout the Antarctica and a slight increase was observed in the
Antarctic Peninsula. In addition, solar radiation (surface) and longwave radiation (surface and top of
atmosphere) trends correlated with the increase in temperature. As a result, outgoing longwave radiation at
the surface is attenuated by atmospheric water vapor or clouds and radiation at the top of the atmosphere
was reduced. In addition, the absorbed energy in the atmosphere increases the temperature of the
atmosphere and surface, and then the heated surface emits more longwave radiation. Eventually these
processes are repeated in a positive feedback loop, which results in a continuous rise in temperature.

Key words : climate change of antarctica, 20CR NCEP/NCAR reanalysis data, temperature, solar radiation,
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Table 1. Information of the meteorological stations in antarctica based on the READER (station ID, station name, data

period, latitude, longitude, and correlation)

ID Station Period Lat. Lon. R
89050 Bellingshausen 1968 ~ 62.20°S 58.97°W 0.92
89611 Casey 1958 ~ 66.28°S 110.53°E 0.97
89571 Davis 1957 ~ 68.58°S 77.97°E 0.98
89642 Dumont d’Urville 1984 ~ 66.67°S 140.01°E 0.96
88963 Esperanza 1948 ~ 63.40°S 56.98°W 0.86
89063 Faraday& Vernadsky 1948 ~ 65.25°S 64.27°W 0.93
89022 Halley 1956 ~ 75.58°S 26.50°W 0.97
89055 Marambio 1970 ~ 64.25°S 56.65°W 0.91
89564 Mawson 1954 ~ 67.60°S 62.87°E 0.94
89592 Mirny 1956 ~ 66.55°S 93.02°E 0.95
89002 Neumayer 1981 ~ 70.65°S 8.25°W 0.95
89512 Novolazarevskaya 1961 ~ 70.77°S 11.83°E 0.95
88968 Orcadas 1948 ~ 60.75°S 44.72°W 0.95
89062 Rothera 1948 ~ 67.57°S 68.13°W 0.98
89665 Scott Base 1957 ~ 77.85°S 166.77°E 0.98
89532 Syowa 1957 ~ 69.00°S 39.58°E 0.93
89606 Vostok 1958 ~ 78.45°S 106.87°E 0.98
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Fig. 1. Monhtly mean temperature in the antarctica (1871
to 2008)
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Table 2. Monthly mean temperature and temperature trend from 1871 to 2008

Mean Trend Mean Trend
Month (°C) (°C/decade) Month (°C) (°C/decade)
Jan. -20.66 +0.18 Jul. -42.00 +0.22
Feb. -30.02 +0.23 Aug. -42.17 +0.24
Mar. -36.96 +0.26 Sep. -41.35 +0.22
Apr. -40.11 +0.31 Oct. -36.57 +0.21
May -40.82 +0.27 Nov. -28.40 +0.21
Jun. -41.06 +0.28 Dec. -21.76 +0.12
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Fig. 2. The temperature trends (°C/decade) in the antarctica from 1871 to 2008
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(a) Jan. (b) Feb. (c) Mar.

Fig. 3. Monthly temperature trends (°C/decade) in the antarctica from 1871 to 2008

Table 3. Monthly longwave upward radiation flux at the surface from 1871 to 2008

Month Meal; T{end Month Meal; T{end
(W/m~) (W/m*/decade) (W/m~) (W/m~/decade)

Jan. 221.64 +0.65 Jul. 159.49 +0.63

Feb. 195.74 +0.77 Aug. 159.06 +0.66

Mar. 173.71 +0.78 Sep. 151.51 +0.61

Apr. 164.48 +0.88 Oct. 175.76 +0.62

May 162.62 +0.78 Nov. 202.19 +0.69

Jun. 162.02 +0.79 Dec. 225.38 +0.46
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(a) Jan. (b) Feb.
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Fig. 4. Monthly upward longwave radiation flux (W/m?/decade) at the surface from 1871 to 2008
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(a) Jan. (b) Feb. (c) Mar.

Fig. 5. Monthly upward longwave radiation flux (W/m?/decade) at the top of the atmosphere from 1871 to 2008

Table 4. Monthly upward longwave radiation flux at the top of the atmosphere from 1871 to 2008

Month Meal; T;“end Month Meal; T;'end
(W/m~) (W/m*/decade) (W/m~) (W/m*/decade)

Jan. 8.67 -0.12 Jul. 9.38 -0.40

Feb. 8.64 -0.26 Aug. 9.41 -0.42

Mar. 9.31 -0.39 Sep. 9.61 -0.38

Apr. 9.63 -0.40 Oct. 9.87 -0.35

May 9.68 -0.40 Nov. 10.24 -0.29

Jun. 9.51 -0.39 Dec. 9.58 -0.19
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(a) Jan. (b) Feb. (c) Mar.

Fig. 6. Monthly downward solar radiation flux (W/m?/decade) at the surface from 1871 to 2008

Table 5. Monthly downward solar radiation flux at the surface from 1871 to 2008

Month Meal; T{end Month Meal; T;'end
(W/m~) (W/m*/decade) (W/m~) (W/m*/decade)

Jan. 383.18 -0.40 Jul. 0.05 0.00

Feb. 229.41 -0.34 Aug. 2.73 0.00

Mar. 69.42 -0.11 Sep. 31.93 -0.01

Apr. 8.13 -0.01 Oct. 158.25 -0.17

May 0.31 0.00 Nov. 336.26 -0.42

Jun. 0.00 0.00 Dec. 429.29 -0.37
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Appendix 1. Monthly temperatures in the antarctica from 1871 to 2008
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