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Abstract The Complex Empirical Orthogonal Function (CEOF) analysis is applied to discuss the modes and results of
abnormal upper circulation over the tropical Indian Ocean in winter. The main conclusions are as follows. The first and
second leading modes of the current anomalies are trapped by the equator wave, which decay rapidly poleward from the
equator and show a zonal flow pattern. The natures of the first and second modes are the half wave pattern and full wave
pattern of the equatorial ocean wave, respectively. This indicates that the equatorial wave anomaly plays an important role
in the oceanic flow anomaly. The near-surface sea temperature anomaly resulted from the abnormal vertical motion of the
first mode in the winter is different from that in the spring and autumn. In this situation, the distribution of meridional sea
temperature anomaly near the equatorial Indian Ocean presents a “+ —+” pattern. It is different from Indian Ocean
Dipole (IOD) and is the direct reason for the declining of IOD in winter. The sea temperature anomaly corresponding to
the second mode presents a pattern of north—negative and south—positive. The first mode is closely related to South Asian

W B 2015-01-17; METRHRAE 2016-10-03

EERN kR, W, 1974 WA, i, RENFSRFEPTIT. E-mail: zdl@mail.iap.ac.cn
FEME  H K ESIEMT U R R (973 714D 2013CB956203

Funded by National Basic Research Program of China (973 Program, Grant 2013CB956203)



R H
464

H

Climatic and Environmental Research

Bowto 22 %

Vol. 22

winter monsoon anomaly. Both modes demonstrate significant inter-annual and inter-decadal variations. The period of

their inter-annual variation is about 3—5 years. The main periods of their inter-decadal variations are about 18 and 22

years, respectively, while they also have a period of about 13 years. The main inter-decadal variations of the first and

second modes discussed in this paper correspond to the main inter-decadal variations of the second and first modes of

circulation anomaly over the North Pacific and tropical Pacific in winter.

Keywords Tropical Indian Ocean, Abnormal circulation, Complex EOF decomposition, South Asian winter monsoon
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