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THREE-DIMENSIONAL STRUCTURE OF ENSO AND ENSO-LIKE MODES OF
SEATEMPERATURE ANOMALY

CHEN Yong-Li*, WANG Fan', ZHAO Yong-Ping*, WU Ai-Ming?
(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071; 2. Department of Earth & Ocean Sciences, UBC,
and Canada)

Abstract Based on the Simple Ocean Data Assimilation (SODA) data set from the University of Maryland,
three-dimensional structure of the ENSO mode and its interannual and interdecadal variability are revealed. The
results indicate that the ENSO mode changes regularly with depth in the ocean. In the tropical Pacific, the ENSO
mode shows a significant sea temperature anomaly (STA) in the central-eastern Pacific (CEP) at surface, and
transits gradually with depth to into a pattern of prominent reversal STA in the tropical western Pacific (WP) at
subsurface. In the equatorial Pacific, the ENSO mode can be characterized by an out-of-phase distribution of
significant STA at subsurface in the warm pool area of the equatorial WP with that at surface of the equatorial CEP.
During the EI Nino events, positive STA center appears at surface in the tropical CEP and negative at subsurface in
the WP warm pool, and vice versa during the La Nina Events. It is also indicated that the ENSO cycle is mainly
dominated by interannual variations. The interannual ENSO mode has the STA characteristics of eastern pattern
ENSO events, whose cycling is the transition of the eastern pattern cold and warm events. It has similar 3-D
structure with the ENSO mode, and has significant interannual periods of 3—5a above 200m depths. The interdecadal
ENSO-like mode has the STA characteristics of central pattern ENSO events, whose cycling is the transition of the
central pattern cold and warm events. Influence of the ENSO-like mode is also mainly restricted to the upper ocean
above 200m, and it has similar 3-D structure with the ENSO mode and significant periods of 9—23a.

Key words ENSO mode and ENSO-like mode, Three dimensional ocean structure, Interannual and
interdecadal variability



