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Abstract Using monthly sea surface temperature from Hadley Center (HadISST) and the atmospheric reanalysis dataset provided
by the National Centers for Environmental Prediction/National Center for Atmospheric Research (NCEP/NCAR) from 1979 to 2017,
this study investigates the interdecadal variability characteristics of the relationship between El Nifilo Southern Oscillation (ENSO)
and Indian Ocean Dipole (IOD) in boreal autumn and possible reasons behind. It is found that significant interdecadal variations exist
in the ENSO-IOD relationship. Before the early 2000s, there was a significant positive correlation between them, and El Nifio (La
Nifa) often corresponded to significant positive (negative) IOD events in the autumn. However, since the early 2000s, the ENSO-IOD
relationship is significantly weakened and not statistically significant. Further studies indicate that the decadal change in ENSO
spatial pattern plays an important role in the decadal change of their relationship. In the latter stage, the central Pacific El Nifio events
(CP El Nifo) and eastern Pacific La Nifia events (EP La Nifa) occur more frequently, and the IOD intensity is more corelated with the
longitudinal position than with the intensity of the CP El Nifio. For the EP La Nifia, the sea surface temperature anomaly (SSTA) is
located more eastward than normal and over the cold tongue region of the equatorial Pacific. Under the effect of the cold climatic sea
temperature, local atmospheric response is weak, and teleconnection effect over the Indian Ocean is weak, which results in a weak
influence on the IOD intensity. Due to the combined effect of the CP El Nifio and EP La Nifia, the ENSO-IOD relationship is greatly
weakened in the latter stage.
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Fig. 1

Temporal evolution of normalized DMI (red curve), Nino3.4 index (black bars), and their 11 a running correlation

(purple curve) (The green dashed line indicates the 95% confidence level ¢ test for correlation)
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Fig. 2 Regression maps of seasonal SST anomaly (SSTA) onto simultaneous normalized Nifio3.4 (a, ¢) and

DMI (b, d) index for two periods (a, b. Period I, ¢, d. Period II), respectively

(Dotted areas are for values exceeding the 95% confidence level ¢ test)
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Fig. 3

Scatterplots of DMI and Nino3.4 index for both ENSO events (El Nifio: red circles, La Nifia: blue circles) and

normal years (black circles) during 1979—2017 (a), 1979—2003 (b) and 2004—2017 (c)
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(a, c. Period I, ¢, d. Period II; the longitudinal position is defined as the longitude of the maximum zonal gradient

of the equatorial (5°S—-5°N) mean SST anomalies)
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Fig. 5 Composite SST (shaded, unit: °C) and 10 m wind (vector, unit: m/s) anomalies for DMI—(a) and

DMI+(c) La Nifia events (Only those values exceeding the 95% confidence level ¢ test are shown by the shadings and vectors).

(b) and (d) are similar to (a) and (c) but for the precipitation anomaly (shaded, unit:mm/d)

(Dotted area represents the values exceeding the 95% confidence level ¢ test)
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