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The Dipole in the Equatorial Indian Ocean and Its Impacts on Climate

LiChongyin and Mu Mingquan
(State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics,
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract The analyses in observational data of near 100 years showed that the variation of SST in
the equatorial Indian Ocean has a feature of the diople oscillation: It mainly shows a positive phase pat-
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tern (higher SST in the west and lower SST in the east) and a negative phase pattern (higher SST in the
east and lower SST in the west), the amplitude of the positive phase is larger than that of the negative
phase. The dipole is stronger in September~ November and weaker in January~ April. It also has
interannual variation (4~ 5 year period) and interdecadal variation (25~ 30 year period). Although the
Indian Ocean dipole in the individual year seems to be independent of the ENSO in the equatorial Paci-
fic, in general, the Indian Ocean dipole has obviously negative correlation with the Pacific Ocean dipole
(similar to ENSQ). The atmospheric zonal (Walker) circulation is fundamental to relate the two dipoles.
The data analyses still showed that the lower tropospheric wind fields over the southern Asia, the
Tibetan high in the upper troposphere and the subtropical high over the northwestern Pacific are all re-
lated to the Indian Ocean dipole, which shows the important impact of the Indian Ocean dipole on the
Asian monsoon activities.

Key words: Indian Ocean; sea surface temperature anomaly (SSTA); dipole oscillation: impact on
climate



