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Fig. 4. El Nifio composite of reconstructed fields for the “interannual ENSO” mode of (a) SSTA, and (b)
SSHA. Variance contributions are 14% and 44%, respectively. Contour intervals are 0.5 C and 3 cm.
Negative anomalies are shaded (adapted from Tozuka and Yamagata (2003a)).
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Fig. 5. Asin Fig. 4, but for the “annual ENSO” mode of (a) SSTA, and (b) SSHA. Variance contributions
are 74% and 15%, respectively (adapted from Tozuka and Yamagata (2003a)).
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Seasonal Air-Sea Interaction in the Tropics
Tomoki Tozuka'

Abstract

Using a high-resolution Pacific basin OGCM (Ocean General Circulation
Model), the seasonal variation of the MD (Mindanao Dome) was investigated to
obtain a more comprehensive understanding of the seasonal cycle in the trop-
ical Pacific and to gain an in depth appreciation of ENSO (El Nifio/Southern
Oscillation). The MD develops locally during winter owing to the local Ekman
upwelling induced by the positive wind stress curl of the Asian winter monsoon.
Further, the propagation of a warm anomaly from the eastern tropical Pacific,
plays an important role in the attenuation of the MD. The interannual variation
of the MD is governed by variations in both the Ekman upwelling forced locally
and the downwelling forced remotely in the east.

A detailed analysis of the generation mechanism of the warm anomaly, us-
ing various observational data, revealed the existence of a basin-scale seasonal
air-sea interaction in the tropical Pacific; i.e. an “annual ENSO”. From a new
viewpoint of the “annual ENSO”, the ENSO is interpreted as the interaction
between two distinct modes of air-sea interaction, that is, the “annual ENSO”
mode and an “interannual ENSO” mode. The decadal variation of ENSO is
explained by changes in the relative phase and amplitude of these two modes.
Using outputs from 200-year integrations of the SINTEX-F1 model, the “annual
ENSO” reproduced in the coupled general circulation model was also investi-
gated.
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