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ABSTRACT 

ENSO affects the tropical Indian Ocean (TIO) SST in winter-spring of 
ENSO decay years through an ENSO-induced ‘atmospheric-bridge’ and sub-
sequent air-sea coupling processes. This study reports that, on top of the long
-term warming trend of Indian Ocean, the Indian Ocean Basin (IOB) SST also 
exhibits significant inter-decadal variabilities, particularly for the summer 
IOB. The physical linkage between the summer SST anomalies over the TIO 
and the timing of ENSO decay phase is further investigated. Multi-source 
data are used to distinguish ‘later-decay’ from ‘normal-decay’ El Niño/La 
Niña events, and then to examine the changes in various thermodynamic and 
dynamic processes due to later-decay ENSO. The results show that, at both 
the interannual and interdecadal timescales, variability of the summer IOB 
SST is intimately related with the seasonal timing of ENSO decay phase. Spe-
cifically, significant warmer/colder SST anomalies in the spring TIO can per-
sist into summer only in later-decay El Niño/La Niña years. Most of the ENSO
-induced atmospheric-bridge-related processes contribute positively to the 
TIO SST changes in summer due to later-decay of ENSO, as they do in spring 
during normal-delay ENSO year. The exceptions are the surface wind-
evaporation-mechanism (WEM) and sensible heat-flux anomalies in summer, 
which always contribute negatively to the summer SST anomalies over most 
parts of the TIO. The negative contributions from these two processes in sum-
mer exist no matter whether there is a weakening or strengthening surface 
wind due to later-decay of ENSO events. Generally, the presence of five 
later-decay El Niño events after the 1970s is mainly responsible for the ob-
served interdecadal summer TIO warming in recent decades. 
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