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Tab.1 The detail information of the seven sets of ocean reanalysis data used in this paper
ORAS4 NEMO3.0 1°x1° 1958—2017
GODAS MOM3 1°x1/3° 1980—2016
ECCO2 MITGCM 0.25°%0.25° 1992—2012
GECCO MITGCM 1°x1° 1960—2001
SODA2.2.4 POP2 0.5°x0.5° 1950—2010
SODA3.4.2 MOMS 0.5°x0.5° 1980—2016
OFES MOM3 0.1°x0.1° 1950—2015

: ORAS4: Ocean Reanalysis System 4; GODAS: Global Ocean Data Assimilation System; ECCO2: Estimating the Circulation and Climate of the
Ocean, Phase II; GECCO: German partner of the ECCO effort; SODA2.2.4: Simple Ocean Data Assimilation version2.2.4; SODA3.4.2: Simple Ocean

Data Assimilation version3.4.2; OFES: OGCM for Earth Simulator
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DIFFERENCE OF THE SHALLOW MERIDIONAL OVERTURNING CIRCULATION IN
THE INDIAN OCEAN BETWEEN WINTER AND SUMMER
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(1. Institute of Deep-sea Science and Engineering, Chinese Academy of Sciences, Sanya 572000, China; 2. State Key Laboratory of
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Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511458, China; 4. University of Chinese Academy of
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Abstract The shallow meridional overturning circulation (SMOC) dominates the water exchange in the
tropical-subtropical upper ocean, and plays an important role in ocean mass transport and heat exchange. Therefore, the
seasonal characteristics of SMOC in the Indian Ocean and its possible causes were mainly investigated based on seven
datasets of ocean reanalysis products. Results show that the Indian Ocean SMOC is primarily composed of the southern
subtropical cell (SSTC) and cross-equatorial cell (CEC), and exhibits remarkable seasonal differences. When summer
monsoon prevails, both the SSTC and CEC are featured by the anticlockwise overturning cell with southward flows in the
surface layer and northward flows in the subsurface layer. In contrast, the winter SSTC still displays an anticlockwise
structure, but the corresponding center shifts southward, and becomes deeper and weaker than that in summer. However,
the winter CEC turns to be clockwise with northward flows in the surface layer and southward flows in the subsurface layer,
and the depth and intensity of the corresponding center are approximately close to the counterparts in summer. Such
seasonal differences in the Indian Ocean SMOC are dominated by the wind-driven circulation. The seasonal reverse of the
CEC in the north Indian Ocean is a result of the changes of the Indian summer and winter monsoon, and the seasonal
differences of the intensity and location for the SSTC are mainly attributed to the intensity changes and seasonal
displacement of the trade wind in the south Indian Ocean.

Key words Indian Ocean; shallow meridional overturning circulation; seasonal contrast between winter and
summer; subtropical cell; cross-equatorial cell



