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Fig. 7 Seasonal evolution of changes in the heat budget terms during warm Atlantic Nino (left) and GW (right) along the

equator (between 2.5°S and 2.5°N)
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Abstract: There has been little discussion of the changes in the tropical Atlantic attributable to global warming
(GW). Here, we used the Community Earth System Model (CESM), and found that GW induces an Atlantic
Nino-like warming pattern in boreal autumn and a cold Atlantic Nino-like warming pattern in boreal summer in the
tropical Atlantic Ocean. Applying an overriding technique to the CESM’s ocean component (version 2 of the Paral-
lel Ocean Program), this study isolated the effects of wind stress, wind speed, and thermal warming on the response
of the tropical Atlantic Ocean to global warming, and, further, investigated the similarities and differences in for-
mation mechanisms underlying the changes in the tropical Atlantic Ocean between the Atlantic Nifio and GW. Re-
sults showed that the underlying formation mechanism was quite similar in both cases, with wind-thermocline-SST
feedback being the leading mechanism producing the anomalous warming over the eastern tropics in both cases.
There were also some significant distinctions between them: 1) GW featured an overall reduction in amplitude
and phase advance of the seasonal cycle of the mesosphere-lower troposphere (MLT) while the Atlantic Nino
caused less disruption of the seasonal cycle; 2) westerly wind anomalies were most prominent in the eastern equa-
torial Atlantic during the warm phase of GW while in the central equatorial Atlantic during the warm Atlantic Nino;

3) air-sea interactions made some contribution to GW, however to a lesser degree than the wind stress effect.
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