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Fig.6 Regression fields of SST anomalies ( color shadings;units; ‘C) and 850 hPa horizontal vector wind anomalies ( arrows ;u-

nits:m/s) on autumn DMI in the early,same and late periods of 1940—1970 ( The dotted areas indicate the SST anoma-
lies passing the significance test at 95% confidence level): (a) June; (b ) August; (¢ ) October; ( d) December;
(e)February of the next year; () April of the next year
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Fig.8 Regression fields of SST anomalies ( color shadings;units; C) and 850 hPa horizontal vector wind anomalies ( arrows ;u-
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nits:m/s) on autumn DMI in the early,same and late periods of 1970—2000 ( The dotted areas indicate the SST anoma-

lies passing the significance test at 95% confidence level) : (a) June; (b) August; ( ¢) October; (d) December; (e)

February of the next year; () April of the next year
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Interdecadal variation of transition from Indian Ocean Dipole to Indian O-
cean Basin Mode and its causes
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Based on three centennial SST data, this paper investigated the interdecadal variation of the interannual tran-
sition from Indian Ocean Dipole (IOD) to Indian Ocean Basin Mode (IOB) by using statistical analysis and in-
terannual signal removal methods.Results show that there is almost no such transition from 1940 to 1970, but it is
very significant after 1970.1t is found that the interdecadal variation of air-sea coupling between IOD and ENSO
is the main reason for this transition.The occurrence and development of IOD and ENSO are independent from
1940 to 1970, but they are closely related after 1970. Through further diagnostic analysis of physical quantity
fields, this paper reveals the main dynamic mechanism.Before 1970, the anomalous monsoon circulation over the
tropical Indian Ocean could not be coupled with the anti-walker circulation over the tropical Pacific Ocean, and
the IOD event cannot be connected with the tropical Pacific when it occurs.On the contrary, after 1970, the cou-
pling effect between the two latitudinal circulation anomalies over the two tropical oceans is strong.When the pos-
itive (negative) IOD event occurs, it promotes the development of El Nifio (La Nifia) through air-sea interac-
tion,and the Indian Ocean will receive the positive feedback from ENSO.Therefore, this “ geared-like” coupling
model can last until winter and the following spring,and the tropical Indian Ocean is continuously affected by the
easterly (westerly) anomaly and guided by the low-level circulation.There is an inflow (outflow) of subsurface
warm water in the western Indian Ocean,coupled with the small basin size of the Indian Ocean itself,so the west-
ern warm (cold) water area increases significantly,the difference between the east and west SST anomalies rap-
idly decreases,and it changes to the uniform warming ( cold) of the basin, which leads to the occurrence of posi-

tive (negative) IOB events in the late winter and spring.

Indian Ocean Dipole (IOD) ;Indian Ocean Basin Mode (IOB) ;interannual transition ;interdecadal varia-
tion; ENSO
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