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The Simulation of Anomalous Oceanic Circulation
in the Indian Ocean Dipole

Zhao Qigeng
(National Climate Center, Beijing 100081)

Abstract Using an Indian— Pacific Ocean Circulation Model (IPOM) with high resolution a simula-
tion study on the Indian Ocean dipole (I0D) has been done. Forcing IPOM with monthly observational
wind stress in 1990~ 1999 the main characteristics of sea temperature variations in the two IODs (in
1997 and 1994) have been reproduced well. The physical image of anomalous circulation during 10D is
revealed from the simulation. We find an anomalous easterly current along the equator in the upper layer
of the eastern Indian Ocean during IOD period. It is very strong, narrow and divergent from equator to
both sides. It represents a Rossby wave propagated westwards. During 10D phase there a significant a-
nomalous current cell in the section of equator—depth: the easterly current in the upper layer; westerly
compensated current below it; a strong upwelling to the east of 80°E; a weak downwelling to the west of
55°E. Meanwhile two anomalous meridian cells are in the both sides of equator in the eastern Indian O-
cean. The common upwelling of them is near equator. The patterns of anomalous current in the out of
10D phase are just opposite to them in the IOD phase, besides the absolute value of the anomalous cur-
rent is weaker. Therefore the anomalous sea temperature in the tropical Indian Ocean during IOD could
be interpreted with anomalous horizontal and vertical current, especially large-scale upwelling and down-

welling.

Key words: Indian Ocean; dipole; ocean circulation model; thermocline; anomalous current cell



