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Interannual variation of the Antarctic dipole shaped sea-ice pattern, which is a heavy ice condition over the Pacific sector 

whereas a light ice condition over the Atlantic sector, is influenced by the Pacific South American Pattern ( PSA pattern ). This 

study investigates the reproducibility of PSA pattern in Atmospheric General Circulation Model ( AGCM ). In addition, the 

influence of the dipole sea-ice pattern upon large-scale atmospheric circulations by using an AGCM, in which sea-ice 

boundary condition is fixed as; 1) a dipole pattern, and 2) climatology. Comparison of atmospheric responses to the two 

boundary conditions can isolate the influence of the anomalous sea-ice dipole-shaped distribution upon large scale atmosphere. 

As a result, sea-ice boundary condition, is fixed as a dipole pattern makes the atmospheric amplitude more larger. 

 

本研究では , 海氷が大気へ与える影響について , 南極周辺の海氷分布に着目し , 大気大循環モデル

AGCM(CCSR/NIES Atmospheric Global Climate Model 5.6)を用いて解析を行った. El Niño-Southern Oscillation (ENSO)

は南極上空に PSA(Pacific South American)テレコネクションパターンをまねき, PSAパターンが太平洋セクターと大

西洋セクターに Antarctic Dipole と呼ばれる海氷の偏差場に逆位相関係を作り出すメカニズムは Udagawa et. al. 

(2009)
 で示された. 本研究ではこの海氷分布に基づき, 例えば太平洋セクターの海氷面積が気候値より極端に少い

海氷面積の境界条件をAGCMの海氷の境界条件に与えることにより, 特徴的な海氷分布による大気への影響を解析

した. その結果, AGCMでは 8月から 10月の 3ヶ月平均場で PSAパターンに似た分布を示し, 大気場の振動場を強

化する働きがあることが示唆された.  

a) Typical sea-ice anomaly pattern from 1979 through 2003 

b) No El Niño Pacific South American (PSA) pattern, 500hPa geopotential height AOS 

c) A dipole sea-ice boundary condition of AGCM, EOF1 500hPa geopotential height AOS 

Reference 

Y. Udagawa, Y. Tachibana, and K. Yamazaki (2009), Modulation in interannual sea ice patterns in the Southern Ocean in association with 

large‐scale atmospheric mode shift, J. Geophys. Res., 114, D21103, doi:10.1029/2009JD011807.  

a) b) c) 
[m] 

98% 

98% 

95% 

95% 

90% 

90% 

80% 

80% 


