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Abstract In this paper, combined complex Empirical Orthogonal Function (CEOF) analysis is applied to the
atmospheric wind and ocean flow fields in January from 1950 to 2001 to understand the coupled ocean-atmosphere
circulation associated with two types of El Nifio-Southern Oscillation (ENSO)in January. The results are as follows. The
first and second modes respectively correspond to the Eastern Pacific type of ENSO (EP-ENSO) and the Central Pacific
type of ENSO (CP-ENSO). The former type of ENSO corresponds to sea surface temperature (SST) anomalies in the
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eastern and central equatorial Pacific, and the eastern anomaly is stronger; the latter corresponds to SST anomaly only in
the central equatorial Pacific. Their time coefficients are closely related to ENSO. Thereby, they can be named as EP-
ENSO mode and CP-ENSO mode regarding wind-current fields, respectively. The EP-ENSO mode has distinct
interannual and interdecadal variations with periods of 3 to 6 and 13 to 14 years. The CP-ENSO mode has distinct
interannual and interdecadal variations with periods of 7, 12 and 17 years. The 13-year period is similar to the NPGO
(North Pacific Gyre Oscillation) period of winter climate mode in the North Pacific. During the Eastern and Central
Pacific type of El Niilo, the ascending branch of the Walker Circulation shifts eastward from Indonesia to the western or
central equatorial Pacific, and the intensity weakens; the southern and northern branches of Hadley Circulation are
respectively located to the east of and near the international date line, and the intensity enhances, which causes the
subtropical high to become stronger; along the coast of South America near 5°S, there are anomalies of updraft and
downdraft. For the two types of ENSO modes, westerly anomalies and wave packet solutions of Kelvin wave and Rossby

wave are coupled near the central equatorial Pacific. Sea temperature kinetic anomaly has a negative feedback on the
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atmospheric circulation, which is favorable for the maintenance and stability of ENSO.
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Fig. 1 The first eigenvector pattern of the horizontal atmospheric wind field and ocean current field by CEOF analysis in January (units: m s™): (a)
50 hPa (lower level of stratosphere); (b) 200 hPa (upper level of troposphere); (¢) 500 hPa (middle level of troposphere); (d) 850 hPa (lower level of
troposphere); (e) ground surface (1000 hPa); (f) surface layer (at ocean depth of 7.5 m); (g) near-surface layer (at ocean depth of 22.5 m); (h)
subsurface layer (at ocean depth of 112.5 m)
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Fig. 8 The first vertical velocity pattern of ocean current field by CEOF analysis in January (units: m s™'): (a) Near-surface layer (at ocean depth of

22.5m); (b) subsurface layer (at ocean depth of 112.5 m)
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Fig. 10  The first vertical velocity pattern of atmospheric wind field by CEOF analysis in January (units: X 10 hPa s ™'): (a) 200 hPa (upper level of
troposphere); (b) 500 hPa (middle level of troposphere); (c) 850 hPa (lower level of troposphere)
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