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Abstract A coupled general circulation model, MIROCS. 2, is used to investigate the impacts of global warming on
the El Nifio = Southern Oscillation (ENSQO) variability. The model, with relatively fine resolution, captures the
tropical atmosphere and ocean dynamics well, simulating a realistic ENSO cycle as observed. When the atmospheric
greenhouse gas concentration is gradually changed by the rise of CO,, the model shows an overall warm trend in the
tropical Pacific under the greenhouse warming, particularly in the central equatorial Pacific. Superimposed on the
positive trend of sea surface temperature is the increase in amplitude of interannual ENSO variability. A sensitivity
analysis shows that ocean, rather than the atmosphere, seems to be responsible for the strengthening. Model simu-
lations show that the rise of greenhouse gas tends to increase the surface waters more than the subsurface waters,

leading to strengthened subsurface vertical stratification in the equatorial ocean. The strengthening of the subsurface
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stratification is greater in the western equatorial Pacific. The subtle differences in the mean state of tropical Pacific

under the warmed climate cause the subsurface temperature anomalies in the western Pacific ocean, which is more

sensitive to the change of surface wind stress force, accompanying greater in-situ subsurface temperature response in

the western Pacific ocean. This as well as the change of the mean meridional temperature gradient appears to be re-

sponsible for the increase in ENSO amplitude. However, the changes in climate are far beyond our expectations.

The result presented here is believed to be one of the possible ENSO responses to the global warming. How the EN-

SO will behave in the future need more simulations and predictions of coupled general circulation models.

Key words global warming, ENSO, western tropical Pacific, thermocline layer
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Fig. 1 Regression coefficients of sea temperature anomalies in the Nifo 3 region. Left column: longitude — depth cross sections along the

equator for sea subsurface temperature anomalies; right column: SSTA (SST anomalies). The time interval is 6 months
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Fig. 2 Simulated SSTA in the Nino 3 region: (a) The control

run (CTL) and the CO; concentration increase test (COz); (b)

linearly detrended SSTA for the CO: concentration increase test
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