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Abstract In this paper, the empirical orthogonal function (EOF) method is used to analyze the upper sea temperature
anomalies in the North Pacific during winter with higher resolution Simple Ocean Data Assimilation (SODA) data. The
spatial pattern of the second EOF mode is similar to the classical North Pacific Gyre Oscillation (NPGO) mode, as is the
time series. Therefore, the second EOF mode is hereafter referred to as the NPGO mode. Results indicate that the NPGO
exists not only at the sea surface, but also at the entire upper ocean. The spatial structure of the NPGO mode is
characterized by a dipole-like structure in the meridional direction with maximum anomalous centers located near 170°W
above a depth of 100 m. The anomalously warm band between 25°N and 30°N extends from 120°E to the Mideast Pacific,
while the northern area is anomalously cool. In addition, obvious temperature anomalies exist from the sea surface to the
upper sea level at the eastern area of Honshu Island. The formation of this spatial feature has a close relationship with the
North Pacific Oscillation (NPO) mode and the wind stress anomalies in the mid-latitude westerly zone, which is the
direct reason for the NPGO modes. The time series of the NPGO mode shows obvious decadal variation of approximately
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13 years. The five-year moving average of the time series shows that its amplitude has become larger since the middle
1970s, and the climate transition of 1976/1977 and 1988/1989 show peak values of this series. Finally, the NPGO index
of the sea temperature anomalies in the upper North Pacific during winter is defined, which can reflect the decadal

variation of NPGO mode more accurately.

Keywords North Pacific upper sea temperature anomalies, NPGO mode, EOF analysis
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the second EOF mode time series of upper sea temperature with SLPA for the same period
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Fig. 8 (a) The second EOF of zonal wind anomaly (UWNDA) in North Pacific for the period of 1958-2007 during winter; (b) regression map of the second

EOF mode time series of upper sea temperature with UWNDA for the same period
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Table 1 NPGO index [, of the winter sea temperature
anomalies during 1960-2005

FAh Ly Fy Iy Fry Iy
1960 —0.005 1976 0.103 1992 —0.142
1961 —0.069 1977 0.194 1993 —0.190
1962 —0.042 1978 0.049 1994 —0.232
1963 —0.170 1979 —0.077 1995 —0.336
1964 —0.201 1980 —0.152 1996 —0.258
1965 —0.187 1981 —0.155 1997 —0.036
1966 —0.186 1982 —0.266 1998 0.131
1967 —0.222 1983 —0.215 1999 0.431
1968 —0.187 1984 —0.175 2000 0.664
1969 —0.257 1985 —0.109 2001 0.636
1970 —0.223 1986 0.031 2002 0.470
1971 —0.077 1987 0.197 2003 0.294
1972 —0.082 1988 0.244 2004 0.132
1973 0.028 1989 0214 2005 0.073
1974 0.113 1990 0.201

1975 0.095 1991 0.017
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