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Abstract: Based on the monthly mean sea surface temperature (SST) data and the reanalysis data over
the period of 1958-2018, we have investigated the interdecadal variation of the thermal response char-

acteristics of the Indian Ocean, the South China Sea, and the Maritime Continent to the El Nifio-South-
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ern Oscillation(ENSO). We have also investigated the interdecadal variation of the physical process for
the circulation response features over the subtropical northwestern Pacific Ocean to ENSO events. Dur-
ing the evolution of the ENSO events, the SST in different areas of the tropical Indian Ocean and adja-
cent waters presents various features in terms of both maximum lag-response and duration of prominent
lag-response to the SST anomalies in the equatorial central-eastern Pacific. The prominent lag-response
of the SST in the tropical northern Indian Ocean, the Maritime Continent, and the South China Sea can
last until the following summer of ENSO. Both the evolution features of the ENSO events and the lag
response features of SST in the tropical Indian Ocean and the Maritime Continent to ENSO experienced
obvious interdecadal changes in the early 1980s and early 2000s. Compared with the first and the third
periods, the duration and strength of ENSO events were longer and stronger in the second period, re-
spectively, accompanied by slower significant response of the SST in the tropical southern and north-
ern Indian Oceans. The SST in the Maritime Continent experienced noticeable interdecadal changes al-
ternatively in the significant lag-response and the less significant lag-response to ENSO, with a longer
duration of the noteworthy response in the last period than in the first one. The impact process of the
ENSO on the summer circulation over the subtropical East Asia, via the lag-response of the SST in the
tropical Indian Ocean and adjacent waters, also shows interdecadal changes. The SST in the Maritime
Continent, the tropical northern Indian Ocean and the equatorial central-eastern Pacific can be recog-

nized as the key factors in different periods, which may induce the anomalous summer circulation over

the subtropical East Asia, and then further affect the summer climate in East Asia.
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Fig. 1 Correlation of the sea surface temperature (SST) in winter (a), subsequent spring (b) and summer (c¢) with the winter mean
SST averaged in Nifio3. 4 during 1958 to 2018. Stippling denotes SST anomalies significant over the 95% confidence level,
and the dashed squares in (c) indicate four concerned regions: TIO_S(20°S-0°,50-95°E), TIO_N(0-20°N,50-95°E),
MC(15°S-2. 5°N,100-140°E) and SCS (10-20°N,110-120°E).
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